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.pVipiyn npiNi pV?onn 'jii ouynniyn ynn noon .5 

I’lV n» niun p**niN pi nyp 1 ? yini nrn uonnn n'jiy nipon it*N .6 
.ynn li’ion ?iniybi nuiyn 1 ? on*i l^iy niun 
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.nVipiynn 'iv naun rrm v^n n’un’iy nuiynn p^n on ni’^uu^on no ntn nuna 
nuiyn 'jpn qun 'jiy nann mnn ,(uin” m\y’n in) oin” nuum Nap) nra nuiyn 
.nr nuiyn 1 ? una nun ^ nann n”mN nN awn 1 ? nmyoNn uin”n 


n’on’u nu\ynn - oitv> nu\yn 
n’snua noun dn amm vPn 
.nnnn n”imN tin nun 1 ? 



JilVHfc/ 


nonn 'jn nun a'a ’mo’’? n'mnnn norm Ppn onun 2 biy ram nNsnin pn .i 

.(uin”n nuiyn) 

a nor) Vi'i 20 N’n n'roin n^nn pra nom 1 ? ona pNn naun n’nmN 

.Cn'j N’n nmu 'a nmiNn ^ nmnn http 

.pan maun ?nonb npun N’myo pNn P\y naun n”mN mn .n 
pn 1 ? ip Vio’^ n'p’nnn N’n a\y pnnn pnh P\y nann mnuNa ’U’\yn inn .a 

maun inon 1 ? npnn N’n a\y 

3 'yv nann ypn in 'joim nion 'jiy naun n”mN" :p’nn u’N □ano'jiy uo\ynn .2 
?iniN ipn 1 ? pDi i’N ."yrj 200 N’n ppnp 1 ? una anun 



i*7\y nann n’nmN p ,nnv pni um”n nuiyn 1 ? una <yu biy mauiy *7 du • 

.mi’ nVn? 

niypn 1 ? N’n uin” nuiyn 1 ? una Dnun nam Nsnm qu ^ly nann n”mN • 
,um”n nuiyn ^n ntn nannn map’ nyNa i^iy nann n”mNa nriyn 
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m7'ua 


’ID 1 ] 


*7i7i£/nn yi 7 roun yi nyi7n 






.qiDN ay’iy ,pn ’opiyn :nn’ar »yy»N 


□’on 'aiy naun n’uaaN pa aiypn dn pna'a :*ioun mun 
.D'jpiyn pa'a Din” nuiyn'a 'ayn iniy'aa mm D’Nynan 
IN nnt inaiyiy ni^a m'aipiyn 3 .nVipiyn n'aun'a ipnn :ai»y 
.na^uD^a .nio-rn .'aaaD .na’an Din .naiiy I'apiyn 

dn na’lauDlaoa nanr’iy D’ypiyn pmy nw no iay\y inayiyn 
.mu miNta nauy ^ap\yn ’’aya d’du n^y i^on 

:*ionn qbnn 

■apiynn dn .na’an Din niyynNa ni'aipiynnn nriN 'aa ia\yp .n 
. nVipiyn *aa 'n> 'apiynn dn inn ,yvp u’n ni!aip\ynn ^ 

na^DD'aan ’\yun anN'a 'ayn n’aiarn airy dn mpo .3 

.noun mayo D’Daaiy 

d’didth airy ■pn'a n’aipuann jin Dinn niyynNa Va’niyn .a 
no ^yn d"d 30 _ a 'aiy mm n>n’ n*?\y iinnnn p'anniy p 
.'aaaon myynNa nt mu nan .nr'auo'aon 

nia’ntn innn .Dnyapiy naunn ni'aipiynn nnN un naniy .a 
anN^? na^DD^an iym ayu\y ypiya umnm n'aipiynn hn 

.13 nyaa n’aipiynniy 

ipp dvo 'aaa .mania D”nya a-a D’a’ynn 'ay latn .n 
.inn nr’auu'aD urn *ayn nniN mpm nanN n'aipiyn 

:niNyin 

.n'aaD'a nama inna .uoun niNyin nN na idddi n^au iran 


.■ana in uira ,iup mn n'aipiyn n'ann 'aaa yp\yn poiy dn n'aana u”y 


:nuponi did»o 

'ay 'auiniy qun 'apiyn n\>ma ayu\>> ypiyn pmy naniyn ayo laNn . i 

.'aaai tan nrPuo'aan 

.rraon aoa'aiy nayiyna niamn ’idud niNyin dnh .2 
Tnr'aoD'aDa ypiyn 'aiy pmyn NDan no .3 
?nrn no*aa yoiyinn oaun »ni y*au>nn oann ’d a 
?naun iiund vnnuy nVaipiynn 3 yian lvaon .5 
qu 'aiy naun mmiN pa aiyp'a yarn nrn nounn n'aiyn naponn ’no .6 
?Vapiyn pa'a Din” nuura'a nma iniy'aa naua Nynan 
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,inv 'mi uimn n\i\ynn d’iod ram lanin qnn 'ipiyniy 'inn • 

.inr nVm i^\y nmin mmiN di p 


jiPNiy 


.n«am jin nonnn ip ^in 'iiy ray nnniy 'in Damp nnt D^piyniy o»Yi» niy .1 
nxn .mmn 5 *m nmin ramp ,nnN nmn ^ nmin ymp ib’n 
.onpnnn inx 'inn 'nnn nnniy man ninyn tin n>num 

tin mn .nr’nomu 'in onun 2 ‘iiy nmin Damp rm\y D^?p\yo\y an 1 ?’ n\y .2 
.nnnnnyn tin naon .Dnpnnn inN 'inn nr'iiomun man main 

.ib\y nnun mmiN ^y y’myn 'imin nun "iiy nmin a nuvnnnn nymn iriis .3 
.run mpnn Din”n miiyn inn u>ai onn'iaiy nymnn jin urnon 
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,mv Vm Din”n nuwnn d’idd nmn N^mn nun ^pwniy ^dd • 

.mv n 1 ?™ i^iy man n”njN m id 


28 


Jll’/KK/ 


.norm jin nuonn n 1 ? 'Din 'yv my nnoiy 'yn D’soip nnt □ l ?p\yn\y dh 1 ?’ nw .1 
iind .mmn 5 'w noun nsoip nYrni ,nnN nmn ^ noun yoip ■ftm 
.onpnnn inN ’ddd ^inn moiy nnsn nmyn pn rmom 

nN uinp .nrViomu 'yn Dnun 2 'm noun D’soip nDre? □'ppiyniy tut 1 ?’ n\y .2 
.DDnirem tin rpnon .nnpnnn ms ^on nrViomon nun nmyn 

.iVid mun n”r»)N 'yv y’Diyn ^oim nun 'piy nmm >d nuwinnn nyoin in'?* .3 
.run mpDD oin”n nu\yn inn ii”r onn^ry nyoinn nN ivnon 


DTIUT'n 



n"i7 1.5-3 iiDiiTU/ .(Barringer) unxi u/mn .DDiian ivmn vj' Jinan Jiisixiiy niunxa 
.nnixi umxon 'tv/ nuuan Dm o’li’y ’jal ami nrn v/mnn .onon 230-3 mnun 
□nun 45*3 ‘tv/ aDipa rvn niunxi mot u uniNunnu; oonun onpin .K/mnn * 7 iu '9 Tu 
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niia JT'mxi 'jpujn ,non 


nnun nmniN D’yownn omiun *mN Nin qun 'ypwn o Dn^u o*npn ’iom 
.inmpn Nsm qunw D’nwn dtoi qun 'n> noon ’I'm V^nn o □mn'? lino .V?w 
□n 'ypwm non ymn nowi in .Spwn'i 'non' oowwn pn Via^a w’ ovovn nown 
.iV?n Dowinn ’yy omn 1 ? nnyw nnn noon 1 ? mwn p!? .doiw Dowm 

,nnN D’nw m_j in .yiNnovow nrion no nN nNnn ^pwn iwinn ymn nown 
tin iNnn non iwmn jint nniy 1 ? .pom 'jw nvrno rrm Nini .inw^o qo *?p ‘ryon 

.ouib’p !?w nvrno jvrrnj N’m ,qm nmnn mm 


io _l 7 nnw i"p i monw qo 'yy b’yon yiNnoimw moan now imn non rvrnn 
pom io - 1 ? now g nm'o) g niN3 ino^ nm nt qny .nn’pn pom 

HD pnt o’nwm (mn^p W? 



yixnnno no yy rp 2 inDnw qu 'ivj ypK/nn 


g = ^'V/llOl 1 ] 10 


i monw * 7 in nDimw mpw ynNirrro no ’yy 'jipwi on .nmrft 
'npwn V'p 2 nnonw yin mpw .pom io Nin n'ppwnw nNm ,i"p 
'ypwnn pn nw’ on’ D”p .nm'jD .nN'yn pi ,pom 20 yiNnony 'yy 
,on>n miN 3 n^u noon m ,yn 'jpwnn vwnd .nonn pn 1 ? 
nrn on’n on .g 'yw iyn* now non 1 ? 'ypwnn pa omnw a 1 ? imw 
nNi m niNn qu 'yw nonn nN inoi on .nnom m iNn'y nwoN 

:N’n 'yapiw nnoon ,W niNi Vypwn 



W = m • g 


moon no aw .nvn *yy n'yNn Vinn nvpw nN Vipwi on 
6 o iop n»n’ I'ypwnw n'yu ,ynNn~iro 'yw nrn 6 ’0 pya iop 
naiy qu vwnd .nm^a .nmnwn n 1 ? n’pw 'yon Vinn mmw qN 
mnwn ni’N (nninn nim) nonn ,nnN D’nw on 1 ? *mN omw mm 
.oipn 'yon mom no 1 ? DNnna mnwn 'ypwnn ^in 


nrn yy rp 2 monw qu 'vv ypn/nn 
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jiiVkk; 


•7V n*opiyn inn tyoNnmno no 'oy n'opiyn inn .i"p 24 Nm 'ono mmp 'oiy nnun .1 

?nnm no 

?inon mn .yimn 6 Nin yoNmnno no nn'oo ono 'oiy I'opiyn .n .2 
hni i'opiyn m niyn .nom no ^>n ntn moon nN nonyn mVomy n”no .3 

.my moon mun 

inom 23 ton i"p i inumy <yu 'oy ^yon pos no'on ooioiy nonon mo >o yio’ .n .3 
?nrn no'on 3010 no ^y i"p 100 inoniy y'oo *oiy i^opiyn inn .fiyo 
inum i'opiyn vn> nn .yoNnmoo 'on ntn y'oon nN nmoyn mVomy u»»m .3 

?yoNn _ moo no 'on yn’iyo y'oon *oiy 



nni^nooi yin - i"\on* »^un»*rn uip*»n jinn *piym non m'o’yon 

ynn .nnnm 'ooonn nm .'opiym nun ,nn\yinn n\y po mypn nn □non'o no oy 
?(nonn n'oi) nnn 'oiy noun mnoiN *oy try’oiynn n>nnnn onN Nin 'opiynn 

po'o (nnN ’n’niy nn in) yoNmoioo po 'oyion nonon nion nyou noun mnoiN 
n”no .nnn ‘oy *oyion nonon mo Nimy .'opiynn yoip nNtn nnoiNn nN .miy'oo nn 
mVon mysnNO ooiy yoNnmoo 'oiy ypnp'o 'oyn miy'oo nono Nsnm nniy Donsy'o 
mnoiN tn p^i inv i\op nnn 'oiy i'opiyn nom 'oy .nom Piy ypnp'o 'oyn nnn non 'on 
.mniyn m’N nnn biy lmon in ,onv miop nom ypnp'o torno Voiy noim 


n7*iy 


iVoou nmm oion nniN on .om’oo'o mtoinm nomn 'on in'onyn n'ooi moot oio 
uion ,yoNn _ moo 'oyiy ntn ly^iyo iup v'oy nomon moiy , 0 ’ONn no 'oy inPuy iniNn 

.ynn lonon .nn'oiy noNiyj nmm 
.'opiym nun .non mnoiN nmyino nynniyn Donouyno 
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naun jr'njK aiif/'n 

*7\*> i^pu>ni oin”n nuwn byn nauw nn^’j ,Dnyiva\y mnnipn mvoun uwa 
m myaipn D’mun u\y o n 'jpiynni naun ,ib\y naun muniN by o’P’ai’m nun 

.iniy'PD nu bv naun muniN 

rinaui V?p\!ra yib nu bv nau muniN pa mypn mn 

.nato ,oiTv*n m?\tm byn man pa* nun bv naun jvuuk pa nuv on» o’»p • 

.on’ iniNa a 1 ?!! i*\y naun n”mN ,oin”n nu\yn byn nnv mai qu\y *aa 
uimm nuwn byn 3 >9 maj Dnn mN in ,nnr d’9U u\d bv *p\ynn on ,nnmb 
*?\y irn 3 ’9 n*m mnn nnv mam nun *\y naun muniN m ,nnNn nu* nNiiwna 

.nnv -pom nun 



onon 3 



ion i 


D’ou u\y on ,nm*a .ibpxyn pa* nun naun jvuun pa nuv on» o»»p • 

nnv *m:i i*p\yn\y nun bv naun muniN ,om”n nvnyn *yn naun inwa n’N^ni 
i*p\yon 2 ’9 *n:t nnN nu *\y a^pxyn dn ,nmn* .nmnn nnwa nnv n*inj mnn 
*\y naun muniN ,om”n noum* *yn naun iniNa d’nsiu Dnuiyi ,nnN nu *\y 
.nnv *7pn nun bv nrn 2 ’9 nbm mnn nnv naan nun 
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Din”n nuwn *?yn mnu 1 ? i\y’ onn N’n qu nnun ivuiiNW nyn 1 ? nnnnu nn ny 

.i‘7p\yn'?'i 

:nnoun m nNiV? *i\>>on nrn onn nN 


Din 11 not un 'yvn nzm x ‘ 7 f 7 WD = mpn rppuN 


nuwn'? ’jyn mnu pni W niNn l'jpwn m ,E h -n qun ‘to nnun ivuun tin inuj dn 

:nwn nnuun taprin ,h niNn um”n 


E h = W • h 


Dnnui nu\y D^pwnw ,oui\y d’qu 'ny nnun ji’uun nN rmwn 1 ? m\yDNn hnt nnou 
n’sn 1 ? w >Tj nrmvn nnun jvuun nN ‘np 1 ? nn .Kin dj nn\y Din”n nu\yn Pyn 
.nun nn>n>n - um”n nu\yn 'pyn nnun nNi ,yium nmvn V^nn nN nnuun 

nun i 'w nnun hnsoh yiuiu 2 n'jpunw pn * 2\i> nnu jvuun ni^’n 1 ? pnn .nmrft 
E h = W • h = non 2 • ion 1 = Vj 2 :N’n (um”n nuwn) ypnp 1 ? Pyn 

m nu>n\yn v nn»n> .(Joule) M N’n nuuN ^ nunn nrn’ .Dnnn 1 ? nnn\y >on 

:p nmin N’n nrn nwpnni ,nnun n”ruN ny’np 1 ? 


nun i 'ny nnun N*nn yiuiu i l'ppwnw qu 'rv nnun jvu*un Nin VP i • 

.utn>’n nuwn 1 ? 'jyn 


.W • h :um”n nu\yn byn nnun 'jp^nn ^ n'jonn rnysnNn n'jnpnn nnun n»u*UN 
nn\y nnun n”vuN ntn nnpnn ,V?p\yn n^i (m) qu 'ny nunn Npin nyir □’nyp 

:nnum g _ n nunn n'jonn^ 


E h = W- h = m- g*h 


jiiVkk; 


jvuuk >nn .ypnp 1 ? 'pyn nnun 5 'iv nnun hnsdj puiu io nbpwnw nump .1 
.ni\y’nn pn dn u’sn onnniiynn ’ypnp 1 ? unn n 1 ?^ nnun 
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l?pni \>m3n 'jyn d’idd 2 'iv mm piso 'py nso] DiiVrp 24 moniy y'jo .2 
.umi 1 ? Dn’n y'jDn niun n”)i3N fin i3\yn .rnnnoiy \>m33 D’youn jin 

.nw’nn pi jin uom 



imp 1 ? ]”nn n” 3 \yn nmpnn nViyty n^yo 1 ? 0333 nui^p 50 inoo\y din .3 
DiNn 'iv mnn n”)UN3 oi’iyn inn .Dnuo 3 Nin noip 'po mi) .nny’nnn 
.3i\y>nn pi dn u’sn Tn’iy’onn nop 1 ? n”3\yn noipno n'yiy Ninm 

N’n moipn "yty nnon .rrnnnniy mnnn ’n 'ik nsopo mpn npirn moip .4 
na .VT) 1,500 nn”n rnropn m 1 ? D’nn >30*? Drm n^iy mi)n ji”)13ni ,)"p 75 
.3i\y’nn pi rm irsn ?D’nn m ^yn mopnn 'yv nmi) 

(lv!»)N3 nmpD - Curiosity) *0*0im*p Pnn 331 D’lNO by> nm 2013 J131*>3 .5 

mmn ni 3 i yiNn-nmn iup dhno no 1 ?! 3313 .dhnd m dn npn 1 ? n^iimy 

.i3*?x») m^n 3313D 2.6 ’9 iup i^\y 
lmoniD 3i ivs n’^yi ,)"p 900 nnooiy ni”3 ni3yo n\yyot> Nin V?nn 331 

■D’ino m 'yy D’y^on pni noiNn tin pm'? 
.Dnoo 5,500 in3i)\y in ruoo ^n y?nn 331 3ipnn nn’iynn yum int3 
?inn rpnmY? orm inn mum ^nn 331 niun n”)i3N n’nn no .n 

. 3 i\y’nn pi jin uotn 


ion 5,500 



.yiNn-ino ’33 ^y nnt n3i)3 in judd ^n dodo n’n Pnn 331 dn .3 
, 3 i\y’nn pi tin imn ?inn rpnnrft on’3 1 'yxy niun xi”)i)N nii”n no 
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Jiu^nx 



rn'n rurmn 

:nnn’\yi m nnyiiNn rmy 1969 ’biu 20 _ n 
inn’n nm din 
n’V?nn nynn mon liiyNm D'mn ymnn 
n\y v'jy nmmm nn’n 'pn i i i'p'iom nnpnnNn 

.D’DINlinDDN 

nnyn n’V?nn 'iv mnypnm Di^’sn npnn 
nn’mnn mnnn yiND-mD 1 ? tup nm’un 
’iv'i’n .D’uiNiinuDNn n\y Dn’nViip nm 
nnm'jua idsuo uynnn o^iyn ^22 onyiN 
.m’n *7y D’nyisn D’DiNiinuDN3 


t 7\y innn nniym nn”n nnV?3n\y .iViqn nmn nN 
Vinn mmu) NASA mo” ,nn’n 'py din nn’m 
nni’3 ^min ’nntNn upmon nn”n nmnn .1972 m\y ny nvWn 17 niuy nnmonni 1961 m\y3 (n’lpnnNn 
npnn nnuinn .rvnyynn nmiy 370,000'D nnv np’Dyn nmiyni ,nmo n'pyn nmn tnd nnnn nimN *7\y 

.niND’on3’nN3i 


D’unNn vn .pin 1 ™ TN31 imoDnnN Vn , 1 1 i^ion n’^nn mis nyiN n\yN3 my’ nmyin 1 ? ny’in nmnn 
’3m ^ Diyni ,nn»Tfr93 NASA d’ 03'? nmiy nn’mnn nVnpm ninnnn .m’n no ^y i3nn\y onuyNnn 
lup nnN nys inT" :nmm m’n no ^y miiyNn 1 ? nyis .nn’mn oonn mv imuDnnN nN ini Dnv'pn .oViyn 

."nuynN 1 ? tin pun .din 1 ? 

inn 1 ™ mrm n^N D’Nsnn .nn> ypnp ^\yi D’y'io "w D’mn'p’p niNn yiNn-nino 1 ? irnon Y?ion ni’V?n 
.ntn iHNn ymn 1 ? nny .oniN’nno dvo Dnmn D’y'iDnn p 1 ?™ ,oViyn ’3m3 nun nn3yD3 non nnpnpno 
m’n 'jiy inran’n mon 1 ? mniyniyn nmnn imm .loonni m’n mon ^y nV\y ypn nN nnyyn n^N D’Nsnn 

.ininnonni 


oomn it nn’iyn ini^ nmoiy nn’mn 333 .nnono D’^inin D’ninNn nnN3 nmo nnn nmnnm m’n ’yy nn’mn 
hn nnnn 1 ? nyn nmnnn ipnn .nmu 5 ~o non Pyo nmnn ipnn v’lyi ,nmu 10 *n> non ^>yo nn’m ipnnn 
.m’n ‘yy nmyi nn’mn ipnniy myo ,m’n dd ‘jyn n"p no n3in m’n nN nD’pnw ,DNn n’^n 1 ? nnsn 
'iv nonn .ynNnnno P\y mouiDON 1 ? yinn D”n ’Nin n\y9Nn\y mnvn ^?Pn na’^n P\y nin’3 n’n non n)nN 
.yn 1 ? mo’\yi rn’3 1 ? n’n2T’n n33iy .mn^i Din m’Diyb nil no’^n n^D N’m ,i"p 91 nn”n nNtn ^nn no’bn 

.na’^nn 31 'yy m’n ’3 m’nn nnyoni 


ni^Niy 


innNn 3 , 7iyn n3ii ’3 in’in .m’n do 'in nn’mn 33 m d'?id 3 ini’ pm^N TN3 nN D’Nin n'jyn'jiy minn3 .1 
.i"p so nn”n no’^nn n 1 ? 1 ? uiNmooNn *y\y ion non oi ,d"d 30 n’n nn’mn 3310 m’n d'7id 3 
.ynNn - nn3 dq t>y ^nn no’^n Dy nn’ oiNmoDNn ^piyn nN i3\yn .n 
.( g nva = rp/pui’i 1 . 6 ) nn’n dd *yy ^nn no’^n Dy nn’ uiNmuoNn 'ypxyn nN u\yn .3 
inniyn ^jn .nn’n do ^n D'non pnnNn 3'?iynn nn’ pnnpNiy3 nniin n”niN3 m’\yn n’n nn i3\yn .1 

.D’nun 1 ? D’nun’DiDD nniin nN n’nn^ 

.yiNmninn no 'jn D’lion *y\y pnnNn 3 l ?iynn nn’ innPNiyn nnun n”imN3 m>u>n n’n nn i3\yn .n 
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.nvn no *7V nn’mn 3on biy namnn ipnn 'ppiyn inn i3\yn .n .2 
.□nh n’^n 'yn nvn non win trnnn nyto ipnnn 'yv nnnn n”niN3 nriyn inn mn .3 
nrn p^rnn i"p i 'yv nun noniyn ."50 pmn" N*ipi nnmin nonn i\ynn\yn i3\>> ’opm p^-rn .5 
ipnn nN nnn 1 ? no niyirr nn”niy p^m nino >nn ionyn >Ti 1 5 , 000,000 *7\*> n»nw p»on^ upon 

.ONn n’^n 1 ? mm 3 nvnn ntnnnn 

ny jin’ ’^in's non 1 ?! t> nNiyiiy mp*rn t?nn3 ’3 nom ,16 V?iqn n’Vrnnn .pin ^nN'u uiNinuuNn .3 
pm .nvn mu'? mrop3 tviyn tin ynpbi ,"nv mwon^w" □’’p'? in^nn nn nvnn namnn inr 
.(y?nn no’^n 31 'yy nnn l^piyn nviy nx i3’N nr ypumiy qn) Dnun 1.20 n3ii l ? yiop 1 ? nPsn 

*?\yi i*7\>> nonniy yiv dn ,nvn no 1 ? on’3 vropn n3ii N’\y3 pm ^ n3un n”niN nn”n nn i3\yn 

.j"p 170 nn”n V?nn no^n 


nimn 



mu t\'wuxi nrw 

□n 3 iy D’ou Dn 3 \y D’ 3 sn 3 Dm nniN Dm onpn 3 
3 \yn*y D’umj un ntwo D”ipn 3 .mu n 3 ii'? vm n 3 iin 
niNn Nin A lnmn) AE h n3iin n»niN 3 njnpn nN 
nd 1 ?! in’nn .Nn 1 ?! niopi N’ni mvn rpymn 

1’3 \m0n3 n!?n n3im n”niN3 nriyn .(\>non inon 
.pno oin” nuiyn 1 ? onn h 2 mx nDii 1 ? .h, inx n3ii 
.nm'po .Ah = h 2 - h, ini Ah*o n3in nriyn nx iddi 
:N’ n n 3 iin n”roN 3 nriyn n* mNnnn nnonn 


AE h = W- Ah = W-(h 2 -h 1 ) 


onun 3 'yiy n3un n'jon iium 2 nbpiyniy pn .nnin 1 ? 

.(oin”n nuiyn) ypnp 1 ? ^yn nun 1 ’jiy n3ii'? 
:N’n nxm pxn biy n3iin n”niN3 nriyn Diiym 1 ? pm 


AE h = W • Ah = W • (h 2 -h-|) = |iom 2 • (o'non 3 ■ non 1) = V* 4 


0abef48d riprap _ moD'?N : ^t-Plj ujin^oj'? niunn 
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ni^Kiy 


.muiy/nona nnnmu nN woa .\y"np 36 ’piy nnmua nyj n’Niyn . i 
.muiy/nona nnrvnn m woa .\y"np 108 'iv nnmua nyi nman .2 


? 



nui^uaoi ym - a"onb ’^oonn uip^n linn nnmn .pin ,i»r m^yon 


nuiinn TP’rnx nunn 

in on pa 1 ? hu *y\>> nyunn n**vnN pa n\yp \y’\y on’ 1 ™ onysniy D’nnipn omoua 
nyunn momN nN D’yaipn onurn D»nmm n\y Dn nom mvnn .innmni 
n'rnn ?iVm unman non inn no ^?\y nyunn momN pa nypn no mu in .qn 

momN pa nypn nn pnaa pn nn^i .non 1 ? nyunn momN pa nypn nn pnaa 

.nnmn'? nyunn 


non* nurnin Ji”njH ra iK/im .x 

maoobiy nnana pi] non 1 ? nyunn momN pa poann aiypn nx pna 1 ? na 

nyunn momNi a"p 80 Nm nanm Piy nnon .nyiap nnmua nnuiaua nyou nam 
.namn ^?\y ir 1 ? nnr mono yon q*io>ra nanm ^n .Vi'a 20,000 Nm n'aiy 
?yonn nanm 'aiy n^ian nyunn momN mu 

’a mny yonm mnin rmmnn .nnmnm noun ’0 'ay nyapa nyunn momN 
■aiy nyunn momN Da ,mny Dnoiy ‘au? nonnty pvan .noiann Dy an’ D’ya Dnoiy 
■aiy n^ian nyunn moaan pp dn .nanm *aiy nyunn moajN'a mny nmn yonn 

:nmn yonm namn 

n'aina ama yonm nmm 'aiy nyunn moaaN .*ri'a 40,000 = M'a 20,000 + Vi'a 20,000 
m 2 ’0 n'aaa noun dn ,mn\yu m>N nnmun myNa .ani^a .aa'aa mmn ’yxy itu 2 m 

.2 ’0 n yn nyunn moaaN 























23:50 Sat Mar 14 


100 %(m)> 


59 


60 


ju7xk/ 


’^in ’piy nmryi D’Tiymy nsno 'iv nyunn muiiN njmyn .1 

.rmiN w^tyni minnn 'pn tnoo'jiy ntaun rm ip’nyn .n 
nyunn n”mN pi mypn no 1 ? ymi □nN'j’my n'nunn nViyn roponn ’no .i 

Tnun 1 ? 


jvuun a5u ana *o 
n55wa aynna 
a»»njN5 annwaa 
asnna 5iy aynna 

nyunn n”n)N 
nynnn b\y nbbian 
(^V)) o*piyn oy 

n^-n n»a >o 
n^ian nonn 
non* mniwia 
Taba nynnn 

asnna 5\y nWiaa aona 
(j”p) o’piya oy tn* 

1 

10 

1 

{1&2 7\Tim) 15 


20 


(inn p\y + asnna) 30 




(o’pu ’ju + asnnn) 45 




(D’pu aiyUu + asnnn) 60 




(o’pw nyann + asnnn) 75 


.m’N\yn unin 'jn nwnnn nniNi iyoi nvroyn ’my .2 
.j"P i5,ooo nn”n n^iin nnum iyun nmyj n mmyn 
u"p 5,000 nn”n ri/ron nnum iyuo n^? nn”n i mmyn 
mmyn 1 ? nNmynn nnyun mmynn 'yty nyunn muniN nVm nm ’0 unyn 

.ipm .nnyu nrmy 


K H 'HYJTi 



.muty/nun io .nmnnn nmto mu\y nu’oo ’my .3 
.3"P 50,000 N’n i nrou ^ny nunm i"p 10,000 N’n n nr do 'pty noon 

?lii] oioo'w D’umynnn ni’N 
.1 nroo *711? nyunn mu-nun %•'? nmy n nroo nyunn mmiN .n 
.1 nroo ^iy nyunn n”mt<n 1,000 ’0 n^m n nroo *7\y nyunn jpuun .i 
.1 ni’ou bty nyunn m’roNn 5 ’0 roup n nroo 'jty nyunn n”mN .3 
.immy bty nyunn ninut* r\x nmyrt? mmyoN i’N p^i mm\y mroun ’my .i 


noun ’£> n^rn man <yon ^\y nonm ,nmy mvnna o»M D’on n\y myto • 
win »a nVrn man nun ^ty nyunn n”VUN .man nun noon imy^i 

.nnxn nun 'jty nyunn muiiNn noon 
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mvnnV rmiinn TP’niH ra .a 

maoo'ny nmna pai .nrpnn'? nyonn nmmtt pa a\ypn 310 nt< pm 1 ? na 


nmmtt ’aayi nvia’nnn ’any oaoQ 1 ? .noi\y nvirnnn iyo3 inona no\y nioian 4 
no inn ip’oni nniN iry'nyn .nnannn 'pn n'non jin ip’nyn .noian *70 nyonn 

nyonn n”3mt< pa 1 ? noiann mvnn pa n\ypn 


n^njK n»D *o 

nynnn 

C?Va) nyimn n»iiw 

nivnnn n»D »a 

rm*nn 

(n«3\!>3 3U0) 

i 

64,000 

1 

8 


256,000 


16 


576,000 


24 


1,024,000 


32 


m'/Kiy 



trnp 240 - m’nn "u^p” naan 


\y"np 120 mn’nna nyoo 'ataiy’a naan ,o”ao’n rnn ’ton n\yto . i 

.(n”3\y/non 33.33) 

\y"np 240 'iv nn’nna nyoiny ("y’V naan) nn’nn naan \y’ p’a 

.(n”]\y/non 66.67) 

?pai ddoo'to o’ootyrann nt’N ,nonn nniN w niaann >rw'm nmna 
main 'ny nyonn n’omttn 2 ’0 mop noo’n naann ^ nyonn n”3mt< .n 

.n’^toty’n 

nyonn nmmttn 2 ’o mop n’btn\y>n naann 'w nyonn nmmtt .a 

.noo’n naann 

naann 'axy nyunn n’omttn 4 »o nVm noo’n naann 'aty nyonn nmnitt .3 

.n’^tnty’n 

•?\y nyonn n”3mtm ys _, a mi\y n’^toty’n naann biy nyonn nmmN .a 

.noo’n naann 

ton n'ny nyonn nmmto n”3\y/non 5 'iv nin’nna nwcnb nanpnn noian .2 

.Vl'J 6,250 

,n”3\y/non 15~*? noiann nn’nn ntt 3mn y’ttn .Titmn ntt nnay\y nnN 1 ? 

?mnt<n\y nntP? noiann ‘aty nnn’nn nbm nna ’0 .n 
irtiv nyonn n”3mt< n^m nna ’0 .a 
.rraon ?mrt<n\y anx 1 ? noiann 'pty nyonn n”3mt? ’no .3 
.nnn’nna n’^yn nnN 1 ? noiann ^ty nyonn n’omttn mnyn m ia\yn .a 


.3”p ioo inoniy yoop \y’ nmtoyn ,3"p 300 inon\y yoow \y’ nmn 1 ? .3 
.n”3\y/aon 20 'ny nn\y nivnna D’yoo nnitoyi nmn 
.n^ao 1 ? nama on .nniN lm'roni oao^ty nbaon m nnannn 'pn ip’nyn 


VDUp 

ynoiN 




(i"p) noon .n 


?yiiopn bv irn n^na vhoinh non hod y o .2 



(n’ownjn) ny’oja nn’nn .3 



?ny>oin nn>n n *?\y yunn inn .1 


?yi 3 opn P\y itn yisomn nytsnn n”)33N n7nj dod >9 .n 
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.yi23 p\i)3 ’^a vn niypi yn naya 
’0 pion n”3\y/non 6 ^ nn’nna nnniy yn qyiu i'j’n 
mixa ynoi n”i\y/non 2 nn’nna nnun nan ynn 3 
nyunn n”niN □) pVi 3 p nPnj inn’nniy non ,mpnn 

.3 ’0 nVm V?iy 
.ipnj ?njiD3 i'j’n 'iv i myo ONn 



ynn p ,nnr pin ne/pn nn*n nx o’nninty Pd 
ynn 7w nuunn n";n]xi mr rfrvu nn’nna mu 

ini' n7ru 


miy'p noon >a nVm nn’nna yi pin qui ,niny non D’Ott nty 1 ? nimo • 
noon win p nVm -mNn qun Pty nynnn n”niN .mxn qun nn’nnn 

.inNn qun Pty nyunn n”niNn ynna 


nx poi p pitf? .nnou niyxnxa xuaP toqx nivnnPi nonP nynnn n”rux yn ttypn 310 nx 
ns ,(n’U 3 ’p nuuN - kinetic energy ’Puxn nnnnn nxa k nixn) E k _ a qnn Po nyunn n”n:x 

.v nixn poi qnn nn’nn nxi m nixn poi qun non 
:nnoim myynxn qun 'jo nyunn n”niN nx xonP Pipn 


K 2 

□nn’nn in ononty o’rny 0 ’oij !?iy nynnn n”njx nN mwn 1 ? nnyoxn nxr nnou 
nun ’oxy nrrn’n) inn’nn ’nm (3"p 'pxy nit’n’a) qu 'niy mun nn o’yn’ on .nniy 
.C 7 V 3 'pxy nn’nn) Vny nyunn n”mx nN awn 1 ? nyaN ,(n”iiy 

biy) n’utynun'? n^nn m’nnb \y’ iy"npa mini qun biy inn’nn nyxa :a^ in’ty 
npY?n n» *7V) 3"pP n^’nn nmnn 1 ? iy’ Dm mini qun non nyxa .(3.6 _ a npi^n >t 

.(1,000'n 


iiUnu 


.mutynon 5 'niy nn’nna yn i"p 50 iou noniy u'wn . 1 
.u'wNn 'niy (n’urpn n’ruxn) nyunn n”niN nN niyn 

nyun N’niy ay \y"np 36 'niy nn’nnn y’xn 1 ? nP’nnn i"p 1,000 nnoniy nman .2 
rfj’nnn .nuiann ^>\y nyunn n”niNa ’li’tyn nx ia\yn ,\y"np 72 Piy nn’nn 1 ? 

.noio tin n^Nnn 
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nmy ’Nmioon 7iy nuunn n’umNa ’U’K/n 
i*7ty nnun rpnmxa , u , ti/ , 7 


nurni n il jnjic mnn 
nmixn nn'K/ pirn 

wmn I'rnnn ,omn mropn mnnnn ’Numoo m'jNn nvuynmnn qnuynn nn 
nniyn nm .iron ’pnyn 1 ? n^mi pmn D’ 1 ? nsoipn n’Numoo .nntf? lO’ym ^nnnn 

?nnyion nynnn 

□iNn 1 ? myoNi ,nyun n’omN num ’t 1 ? nNn .unnN omn onpnm .n^N D’npnn 
D’-ipnn 'mn pom 1 ? in DnnN nnmN mo 1 ? nynn n’nmsn - nnmN nnnn mysnNn 
(nmynn) n’onn 'jiy nnmNn qu mpn 'mn mi^n , nnmNn *n»*xy pm n”pnn n'wn 
•yiy m'riy .mnnn nnN u’onn *?iy nnmNn no 1 ? nmy mnnn no 1 ? 
myoNn .nynnn n’umN miymb nnoun ny nnmNn mn’iy pin 
.nynnn D’Nsnm n’onn ^7iy Dnimnn nN niyn 1 ? 

:nnno'?iy nnmn qim nw lymnn 1 ? no 

.Vron 1 ? Pn qn 1 ? 'pyn yiop 1 ? ymiyn uinn mropn mnnnn ’Numoo 
o’un hn ypin D’Nnnn ynm .inimnn hn min .yn 1 ? ^nnn Nin 
ny miiNn yn ,uinn nmyn n'jyn ’o'm insy nN qnn .nniNn uinn 
("mnnn yn") uinn nN mty^ ft myoNnn D’Nnnn mu'? yon Niniy 
Nin qm 'jyn nmy ’Numoumy nnN 1 ? .ft’on 1 ? ftn qm 'pyn mny'ji 
'my nynnn n’omN mnnn ynn .qn 1 ? nnnn Nsmn pm 'pv 'mu 
nnirnn pinn) qom 1 ? in ,ftiy nnn n’ornN 1 ? mnm ’Numoun 
n’omNn nmyn .nnmNn mn’iy pin 1 ? DNnnn .(nniNn ny qmmn 
'Piy nft’iy .I'yiy nnnn n’omNn nmy 1 ? nmy ’Nomoon 'jiy nynnn 
do 1 ? myoN’ nynnn n’omN 'rty nnunn Dy nnmNn mn’iy pin 
.mynn q'mnn nnny nmpm ’Numoun nimnn nN own 1 ? 


n*KK/ 


Dnnn 5 'jiy nnnn nnmy qn ^yn nn'mnn yoip uinn ns’opn mnnnn ’Nomoo 
mnnn ynn n"p 60 N’n ’Numoun ^ty ion nun .(um”n nuiyn) norft L ?vn 
m^ynn .nnun 3 Nin ypnpn no 1 ? 'jyn mnn (uinn nN nny ’Numoun myNn) 

.miiNn ny qm’nnn 

’Numoun 'piy nynnn n’nrnNn nmyn nm nnnn n’nmNn *n»\yn nN miyn .1 
.qn 1 ? '?vn ’mnn nnnn t>N mnnn nmpm n'jiy Nin myNn 
.imnon ?»mnn nann nmpm ’Numoun ^ly nynnn n’umN mn .2 
?mnnn nmpm ’Numoun ^ly nynnn muiiN mn .3 
.mnnn ynn ’Numoun nivnn nN miyn .4 
?»amn nann nmpm ’Numoun 'jiy nWmn nnmNn mn .5 
?ypnpn no 1 ? qinu Niniyn ’Numoun ^ly nynnn n’nmNi n^mn nnmNn mn .6 
.ynn imnon ?nsmpn Di’un ypnpn ’Numoun ymo nnmn it’Nn .7 

iy’iy nnmNn mun nnN ‘m 'yxy mnnn nN nmy non mom niy^nNn mNn .8 
.ypnpn nynon qu *?yi ,mnnn nnun .n^yn 1 ? mnnn nmpm ’Numou 1 ? 
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mxn ’onx* numi n’niKi lyin’ty 


O’^um dinh omy nni’n o”\ym’\yn mniNn ’non inN N’n nynnn p”)dn 
p”)dn loo you niyoinn non h’ 1 ? pnop nynnn p”)dn tin D’^um on .on^ym 1 ? 
n”n)N mnm mo rmnno ,*?xyn^ .omnir nm ’n 'oiy in nmyn nn ^ly nynnn 
n’ODN tin o’^um i)N ,p mo .din 1 ? miyinnyn m'miyn mroN 1 ? nnn nyiinn 
.o'? D’uimn podn mu'? nniN onmni ,n’T myyn o’O’^nno nNoormn .nynnn 
(mm) nom niyunNO mnm ooinon d”)din '?)'?) 'oiy nynnn n”)DN p 
onnN p’)dn ’no Dnmn dn .qom .mo 1 ? moiyn m'miyn mrotf? v'ih -rinun 
mniN 'jv mnn niymnn mnionn .nmn 1 ? .mom dn nmiiran nynn n’miN 1 ? 
n’\yonn nnoo .mnonn 'oiy nynn moDN 1 ? (mnonn ynno p^nn noniy) nm>o 
mo ,nynn m’mN 1 ? m'miyn mniN nnmnn moVnioo monyn iy’ o”n’on 'miynn 

.nmpnm nono miono ,(nopm) lirn ^myno 

niiHn 

mniN mnm miNon .miiNn N’n nynn n”)DN npon'? motion niNnmn nnN 
.mm miiNn 'oiy nynn rn’roN 1 ? moymn .miiNnn ’0)0 'jiy nynn mmiN 1 ? m'miyn 

.niyytf? .non dn pun Nin pi mnniy miNn nN Tipn miNn ’0 myoo omnon iy’ 
?Yipnn noil ynn ,p on .tiinp tin ni'myn pn mnoinonn rmNnn >oio 

miNM nunn n^an 

iniN no’^nni .iood*? nnu muuniy n^m Dnn tiinp on np’mn mnn tiinp nnnt 
in nyun ^it) 'to I’Pnnn pn n'jy’m D) qnn nmpn tiinp nont .mi’ nnp tiino 

.HOD 113 ’u 1 ? 1 ’ 0 ’pyn dtp miiNnn pm nyn 

monynn D’O’om tin o) mm 1 ? Vio’ nidi .nnftnoo ponyo 1 ? nnm nip miiNn 
.O’niynn *7\»>i D’))tn 'iv ,non ’■?o 'jiy TTpn monyn ido ,oni’ mnornn nim'moD 
.nooyni onuumy on tun p’mn 1 ? Nin miiNnn Tpon iV?n onpnn 'mo 



nuojN Dnmn mnxm 
nunn mm)*} mVntyn 


nPxty 


nnnn pn nmor D’lynn niyunNO ionp .miiNn ^ty m'nyo ioin nnN mpy . 1 
.miiNnn bny n'oyonn p^nm o’\ymnnn mniNn nnyn nNi nnoiNn 

o'opn inn n”u .o'mi mmy .o^p : 0 ’monn myi'ro \y> nniVooo nooyn'piy omn 1 ? .2 
.o^on inni ,in D’\ymnnn nmyn ’O’^nn Dnn .miiNnn 

nnv \y’ynn Nin tNm miiNnn 'jiy ln'pyon nyn yn\y)n \yynn nninn ipn dv .3 

.nnynn 

into mpnn po) ooiyn nt’N 
.oin'? mnm P’^niyn n’)PN mno .n 
.' yip ^ty n’miN 1 ? nnm onv n om .n 
.moniyn miiNnn *y\y n'jiyon m'j’y’ .) 
.nyi)p pmnN'? mnm n’^niyn noniN mno .n 
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jrjiDn 

'jiy nmiNn npn Nin pPn .Pio in pm ino Pro pp mysoNa myna ninionn on 
.nonnn nynn miPNnn pi /yip nun maiyi no 1 ? non mom it nmiN .nonnn 

min» nnsn nanyn niysnNa .yuan 'jn miy Nin oumi ppn Pna iotiind pPn 
nmiN nt a'wa .oin nxm nan nrnnya ouj o’oPi nnsnnni ,pPn m o’nnn 
oinP ,D>nn 'jw nynn n’ornN 1 ? mow (pPn nmn iPnna non hP hnid) n’nn 
,iniN o’yom nmnn by ynb DP’yon D’obom D’nn .anoniy ooiNn nN onnnn 
ynna .nnnnn *7\>> nynn n”mNb noayin D’obsnn D’nn 'yiy nynnn n”niN onPa 
ownd .nonnn PPi b\y nnmo nynnb moon nynn tin o’nnn mn” innn \y’ 
\ynan in'? oPPan in in’nn Pn oin 1 ? nonin n^xy nynnn n’ooiN ,nyi nonnn 
m oboi run oinn bn .nnynnb nnnnn ooiNn in'? nmy nonnn in in’nn Pm 

.nnnob Nin 



niVua 

□d^dbO 

jiK/in 'jh 

OD’JTTIIl 



www.ebaghigh.cet.ac.il 



nyDl] rmiDD 

Poonn oipb’n onoi’Nn nnN bN ion’n 
Dinno nnm .noPnaoi yin - a"onb 
nnn .nonn Niynn bN ion’n .np’m 
nN innoi ,n»aiJN nn’un nmn fyyon 
.nvon nonnn noiiN nib’yon 

oy nniN iy’om nonnn hn lyonn .n 
. pbm om”\y 

nnN npyi n’mnniy D’om my’n .a 
*inNi oouyn nooiNn oion D”uoyn 
.nnoynn nooiNn io 


.mnyn nb\yn mono .naoynn nooiNn nionnb nb m’\y j 


JllbNK/ 


.nyon nonnn nooiNn nnym nooiNn monn ba b\y nnnr ooym nnn 
.nosyi N’n tni .Pin bnnn n’niy pboniy oy nyon nonnn 
?pbon biy n’nnn nooiNn main nooiN it’Nb .ny’oin qion .n 
? bnnn pbon bro ownd nosyi nonnn yion .a 


.1 

.2 
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fay 1 ? p’uon yuan .ipinnn inunon p^rn Pna niyxni .p^n x'pa'? row nxv .3 
nyinn yna \ymnn\y na hn nNna anuo'piy a’uoiyana nt’N .nnsyi nuinam 

?nnsyi N’niy nyi nunan 
.□in'? mom ivaon numxn !?n .n 
. nynn n^ruNb main moon mroxn ^ .n 
.DinP main mpiy’oi ,nyun munix 1 ? mmn moon mmxn nin .3 
.nyon munix^ mom nuiy’ai ,tnn^ main moon mmxn nin .n 

?oonn nnxnn lyjoiiy mono mo nnx 1 ? \yonn 'py 'pin ootoo ynn moon .4 


7'pi npjri 

D’n dojm no yuan .»opn yon mysoxn o’yi m'p’ui mupn 
yuono n'»u , ?D3 omn .oonN o”oo ooV?nnn in nvyn oV?nnn 
.*ponn inon 'p’un on in nupnn nN Donm nnN ynon oppnn 
om'poin omn Piy nyon monix 1 ? main moo n»rux Vpn oo^nun 

>on in nupnn 'piyi 

nmy 1 ? .nuorn no^iy 'pd x'p'p yo 1 ? nomoo mopnn nomn yno 
.□oiyn pio 'py ui'piy'? mniyoNon unu nonyon onaso m’pop .dnt 

non oonmmiy nooa lVpn^? ininon nan mopnn nymn pnp’y 
nniNn 'py no ^yoo xm pod'pn oo aiyy p'pnni’) ynon .nniNn hn 
lV?nn *py no 'p’yoo iV?nno xsrn nnixn .nsinn mix nnim oinniy 
lV?nn Piy moo^Nn rmiNn nt p'pnnn .iiQnn ynon iniN nnm 
yin li'pnn bui nsinn qnmn nniNn V\y nyon momxV nnaia nooon 



O’u nunw - ivvo^n rwniK 
in ninn Ninon u’DJ no 1 ? 

.yion 



□’DPain D’un 'jvj nuunn pioP nun nomn 'jvj nuunn ilia 

’tppnn unnnn 


viixn o nnnp uj pTm 
qnn ,nxinn unn inun 
■pan pioi liPin tin 
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jiiY’iia 


liD’Ji Jin’K/n 


jTDi7"i htd in n’Diri ji^idd Jinn 

nman panb tnnnyn Dmnbnn iba’p nnibnam yin nnny omnbnb opmo nuuna 
.nt )ion mo pun 1 ? ddn dj trn ,’opi ynn niysoNa myjn m’o in 


■pi*n ’inn :K a7»y 

.mupm ni’on in nmann nimoa D’lmyn -nnNni *piyn nN inr 

mtymn ’inn :n 3 * 7 vj 

by nramn jin iana .nnapin rman in nniann inan nya awnnnb \»’ rmym ib’N3 ny\>> 

.nxnyn mnob lyi inva nmtynnn .inianyn nrn >o 

UUINI UTn HID 1 * :3 l7ty 
:D’Nnn owna yrn iodni msiapb ipbnnn 

:tDDb\y nTon/nmann tin iym\y D’n mnrb nura man by yim iodn :»upi ynn .1 
naunn D’obom mnn ,n mysnNa mnana trNsmn mn 'm mop nma nnrnn 
niysnNa tun no>m .noun pban obam tun .nnoi ymn pa myrrmnn mma 
.in ba nm’ONnn mmNn nnnn dn und .nyi tiund 
oon 1 ? yma yi’n iodn :*up*i ynn myynNi yjn «pj b\y inynn pva na*t»b o»an .2 
nnwb inn ,nmnb .’opi ynn mysnNa omn D’on b\y onynn pva >m\yb nm\y 
y’own m\ypn in tunh no’bo pvaa mny ,n”n\y m\yp in noun pban tunh nN 

.iniNn inn\y mNb pban mmpnn pva by 

,mn\y nnann ’baa it non D’v\yn 1310 ipia :o»nn oy m viwn oy pa*nn naopn .3 

.jvnyrmw in mariinm nns niysnNa b\ynb 

hn omopniy nbNa b\ynb ,aa*i ’ba mna nnn\y tinmnn by yrn iodn :onmn nvna .4 

.nnnai pnn ib onpniy ,’ban non 


mopin nron in mnann pian :i a*7 \u 

irr it’Na m’s ,on’\yy\y I’pnnn byi nramn byi ornmny iHiNni i*nm by ooanna 
w\yi .y’mb Dajmaiy m’Dn/n’nann nN iddidi ,Dab\y nvon/mnann nN ynn 1 ? Dmna 

.inwriN innn baa onoon Dnim 


□3i mm :n abty 

)^nn □)! n’an in .Dnjianiy n’opin m’Dn/nniann nN na 
urn nnon noa Dnna\y mm nN 13’yn .nb\y an”ONnn nN 

.iniN bba\yb ni’moNa 


naun pla muxnxa nui\y "n’Dpi n’lian" 
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u/'idi niiiinn jr'rux 

mnY? D’yoii djin ioiy oom mm .ixyi no’io'oiy oom dintioi ,ooio ti’yuii diin 
□ non pmn yioi 1 ? 1’iynni nnmo unh oom ,oom tin nxy 1 ? no □'pan niym *?v ptn 
□’Nnn pmn imyi it ny’toio .Do’io'oiy ooio winn 1 ? ’’oo /iron noin 1 ? ,ixyi Nimy iy 
.inr yni in .nmon 1 ? pn did 1 ? n'n'yy nnmiy miNn nymi p^i .DO’io'iiy oomn 
.iyoio in iyioio ny’io 1 ? on)!) D^Viy i'ino nnxn monp omy 1 ? .DHnNO in doo yuo 1 ? 
.301 ^o pn n’Nnn pmn * 7 y ni’niy-’N ‘nyo nnm 'iNiiy’o dhii nniNn 5 'oon i 

'oiy mpno ny’ion yinm 1 ? ho i 3 > ofo'o\y oomn nmy 1 ? inx miNiy moon pmnn inn 
Ton ,DiTn nn^oo t m ooi nyNO iymnn nn pmi nw pon 1 ? ho ?Dii’n nn^o 

.m»ay pmm naun pmn ,naiin i»r ,n»Pa pmn :D’iiymn nN 

niym ’yy D’lmtt iiyNO .nyun n”ii)N iy’ nynno Nxnm ooi 'n'liy D’yir ioo dpn 
oio’on nn’nn tin D’UNm o’ l ?i'?ia npnno moonnn oom ’n'oo ,mi’n nn^oo n^on 
n”niN .lyuo 1 ? D’Woin poi D’n'io'? n^o’yan po iio’nnn nNmno .□’’ii'iin 'y\i> 
oom 'oiy nynnn n”niN *po nyNo .oirt mnim nmno nnnio oom 'oiy nynnn 

.isyi oom - nin 1 ? mnm 

imy ii’N dooi .D’n'oio mini i\yNO ,’nmn *p^n N’n nn^oiy n'oiy nr iiN’nn 
ynnn ioiy ooi\y pmnn .no^nmn mmsy 1 ? iy noon pmn noiy n^n ,nnN noo 
."nn’ba pmn Nipi pinin'? ixyi Niniy iyi mi’n nn^oo □'ion niym ^y D^sm'ny 

oom Viy no'imnn im’xy 1 ? iyi nxy 1 ? noin in inx iy’ ioiy ynnn ioiy oony pmnn 

?ynn .nn^on pmnn ’mi 

npi 1 ? nnNi inN *yo^ 'ion .nbon niym "yy pm ti’xnP ioiy ynnn rrm nn’^on pmn 
niym 'oy □nni'i Dn ioiy yn 1 ? iyi nsy 1 ? inso n’rnon nn ioiy ynnn mion inr 

.naiinn inr Nipi nr inr .□'ion 

. naiinn pmn Nipm nnon pmn oom ’’oo ioiy nr int pioo 
lmny 1 ? iyi nxy 1 ? inxa irnon nimn in inin ioiy ynnn ioiy oony 'oVion pmnn 
.* nvxy pmn Nipi nr pmn .nm'ion pmnm nonnn pmnn oonn ,oom 'ny no'minn 
N'oiy ho imo'ny oomn nniy 1 ? puny ’’on’i’nn pmnn niyyn'i Nin ni’xyn pmn 

.Dim nn^o nyiyo io yiDi 


ooimy pmnn - nrn^a pmn 
D’Pnnn ioiy inrnn ioiy 
Niniy iyi Divn nnHoo m^o 1 ? 

.poi'm'? ixyi 


ynn pnniy intn - narni )m 
n'ynnn'? iyi mry^ inm ’inn 
.nnHon 


moiyiy pmnn - naun pmn 
.nonnn into nmonn 

'y'yion pmnn - nvayn pmn 
in mm ioiy ynnn ioiy oony 
iyi mty'? imto irnon mnm 
nt pmn .no^ninn ini’xy^ 
nounn pmn "oxy mon 1 ? nmy 
.nnHon pmm 
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:nnoun mysnNi m’syn pmm nmbnn pmn ,nminn pmn in *i\ypn m N\nb *i\yoN 

nn^i f7mn + nzmn |7mD = |7mn 


nv*un i7mn *tv □ , u , 3t'/nn cmna 

IN ,unship oomn uniyb irbyiy ’bnmnn pmnn tin ynip noin b\y mnyn pmn 
pmnn Dmoo Dnummo b\y yon .trmuon D’Ninn pNnnb bun ynp irN Nin 
myniynn mmun tin Ton 1 ? nnyn pbi ,Nb in hunji \ymnn dn ymp 1 ? bio’ mnyn 

.□Nnnn minnbi mnyn pmn by 

:mnyn pmn ^y o>yn\yn omp’y mmu nno 

nom nrvnn .1 
□unin biy nnnnn im .2 
\ynon Dy -pomn .3 

nvsun pmn tu Jiivnnn Jiuau/n .i 

N’n nvnp’yn nn'on dtin .nuny mn’on nioion nvnb n^i*?y nnnj nmnnn m»ni 
inn nsyb pnon nmonniy no’on nmo ,mn ounu iwno :mnyn pmn nbun 
pmn by mi nnnnn pmn by ,mnyn pmn by nyniyn mi’nnn .nninmn nob 

.onn *mN bo by rm\y piNn in .nmbnn 

nnnnn b\y nynnn mmiNn nbn nmbnn pmn - nmbnn pmn by nn»nnn nyatyn 
nnnn b\y nnrvnn huno .nynnn mmiN nny’nb nnonn n by .mm nmbn nyn 
pmn m pb .yum ooonn ipin >o nbu nb\y nynnn mmiN ,mion noun n nbu 
,2 n nbu nirnnn dn ,nmnb .yum noonn iniN »a piNm nmonn b\y nmbnn 
.4 n mibo , 2 2 n b-m nmbnn pmn ,\y"np 80 _ b \y"np 40 _ n 




urni7 



2 J ’o Pi nmbnn pmm 2 ’□ Pi nnnnn pmn ,2 ’□ mnonn nn’nn nx o’bnin ityxo 


0abef48d np^Nj? moD’PN : ■'T-’PU unmu)'? nojTin 
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:nnoon niysnNO nounn pnnn tin noo*? ouon - nannn pmn iv nn»nnn nyo\yn 


niunn ]m x jriiDnn nrpnn = niun pmn 


.•pom ny’uin nmnniy 'pod 'pnr nounn pnnniy mm!? ouqn irn nnoon n 
.2 ’o 'pop nounn pmn dj ,2 ’0 n^ni ninmnn on .nmn 1 ? .omn inwoi 


n’ruvj 


u"np 36 'pu niomno nyoun mnnoun nmon nn’^on pmn .D’Ip’P o’iin itn ’Nino 
?\y"np 72 _l 7 n'pyn nnwnn dn own nmonn 'pu nn^on pmn rvn’ nn .Dnun 20 Nin 


m’yun i 7 mn 7 u nionn im jiude/h .2 

’I 1 ?™ don^p dond nn\y Nin in ,niu\y o. 75 _ o Nin o’ini '?\y ymnnn nounn inr 
pmn 'py nyoiyn \y’ nounn inr*? .on'piy nunyn m’m Dunin 'p’j mo oony o’nnuo 

:nnoun ’0 'py .m’syn pmn 'py m pbi .nounn 


munn im x nniDnn rnmnn = nnnn pmn 


25 'piy nn’nno nyuon nuion 'piy nounn pmn hn nnoun mryo ouni .nnjn 1 ? 

:nnN n”i\y l^iy nounn inny don mu noi (\y"np 90) n”i\y/nun 

nun 25 = (n”i\y/nun 25) • (nviiyi) = nounn pmn 

mn’i 2 ’D Nin hn pNn’ nounn pmn nn ,2 ’0 T>Nn’ nounn int nuny nio’un dn 
D nnny opn D’injn dn piun nvnb 'pi’py Nim .pnnno ’myniyn 'pnon nr lonun 50 
,\y’oon hn DiNno D’sin 'pin n'pin dn in .anoo'piy D’oonnn D’Nnn pmn 'py 


Ti'JXVJ 


15 'piy nn’nno nuin’y ny’uio noiono you ni’iiy 0.75 Nin I'piy nounn inny xai 

.(\y"np 54 ) n’uiy/nun 
.moyn noionniy nounn pnnn nN io\yn .n 

DNn .nyunn nuionnn Dnun io 'px’p pnnno ,\y’oon 'pn ni’niNnoo pnn mno .o 
.ynn mnun ?nnoo yion N’n nmmn ipno ,p dn ?io yjon nuionn 
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m’jfun ?7mn iimnn jiudu/h .3 

V?** D’o^an pa TD’nn man miyoNnn aan orpn nn’^a 
mu lia’nn ,\>>’aan ^i>> □’pqon'? n’^in pa -pa’nn niam aam 
nmiNn nina .nnv iup iia’nni!) 'paa .□in'? nynnn n”?niN ninn 1 ? 
.nnv Pm nn’Pan pnnn ppi ,anv mop n”i\y Paa DinP moinn 
aim :p?a ,n’ii\y D’mua ’iPn uraan ny aam ’PiPi Piy -pa’nn 
in in\y naaiya noian in aim unaan niyNa .□’?’ni*n asm w’aan 
ny’oia ,Pp nmPan pmm iup mrnsP \y’aan pa iia’nn ,n*ip 
Py nmyp .nirnr myun ,m\ypann minin npNa ty’aa ’Nina 
ii’Nia la’aaa ny’taiP nNiuyna Dn’ioPiy aamn nnv *?ni pnm 
.nnp in in\y naaiya noian ii’Niy in aim 

.□anaPiy nmnn niysnNa nw iy’nni 


*Vj 40,000 

nvDi3 jrran 'w nyunn 

! 

*V> 4,000 

aura baa /pyn rviapya □in’? mmon nynnn n”mN b\» mnan 

\yn* \y*aa by nn>ba b\>> ihn 

(40,000/4,000 = ) onun 10 

n^nann b\y nmban pmn 

?Vl 2,000 

av>n baa jia>n niapya Dinb mmnn nynnn n”ruN b\y moan 

inn \y»aa by nmba b\y mN 

(40,000/2,000 = ) D’lVO 20 

nmPan pmn 




■77? ni’join pmm jpp tj/’iaP nmann ’PiPj pa no’nn ,nim ty’aaa on’n nn’ 7 aa 
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m’jfun ?7mn iimnn jiudu/h .3 

''ji'n'? o’n'nn pa iiD’nn man mtyoNnn aan 'aty ditti nm'aa 
mu lia’nn ,\y’aan ^?iy u’pqdn'? n^fan pa -pa’nn niarai aaan 
nmjNn moa ,nnv iup ■pa’nnty ‘pdd .Din 1 ? nyunn jvupn mon 1 ? 
.nnr Pm nn^an pmn p^i ,inv mop nm\y Paa □mP mown 
asn :yna .noiiy trmua lyuan ny aaan 'to pia’nn 
in in\y naa\ya nuian in aivn \y’aan TONa .D’rnsn asm \ynan 
ny’oia >n nm^an pmm ipp mrns!? \y’aan pa *pa»nn ,mp 
*7V nmy 1 ? ,nvvm won ,m\ypann oumn hPnd \y>aa ’Nina 
u’N\y \y’aaa ny’m 1 ? nNiityna Drvio'ro aaann anr pyu pmn 
.mp in in\y naatya nuian mmy in aiua 

.□aoa'TO nnavm niysnNa tint \y»nm 


*Vj 40,000 

nvDi3 rryian 'w nyunn jvmw 

! 

P'J 4,000 

nun baa /pyn rviapya oinb mmon nynnn jvuijn b\» rnnan 

\yn* \y*aa by nn>ba b\>> ihn 

(40,000/4,000 = ) onun 10 

jvnann b\y nn*ban pmn 

VV» 2,000 

-iv>n baa jia>n mapya Din’? mnwn nyunn n”ruN b\y mnan 

inn w’la by nn’ba b\y mu 

(40,000/2,000 = ) D’lVO 20 

nn’Pn pmn 




Tp m’xun pmm ipp ty’ialr noiann ’PP pa "pyrin ,aioa ti/’aaa ma’n nmPaa 
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.nnunn pmn - ip’nnn op -pn’rin p’Diyn nrspn pmnn nom nr n . 1 

.wnon ?nnmy 'pp in .nm'pnn pmn 'pp 

,nim \y’nnn mrnnn nniNn npoun nutiyn *?\»> m^pn ’pmn 'ry omm anno 1 ? .2 
.mpiniy nmnsn nyNni ,m\>nn nmnsn iipno :mnsn myn 


im 34 


I 

JW 

- ij; 


non 


49.6 


□’Win ou’nx 


o'pinty ou’n* 


mrnsn D’Jty’n mrnsn pin notin'? Topn 1 ? miyn pirn D’Jinin mtpn mnn 
.nrspn pmn "pp im>nn npoiytfp □n'piy munn iDn”nn .nnym 



Jll^UD 

opn'naO 

OOWIDM 

irnuriy jh^uo - JiKnn 'in 



www.ebaghigh.cet.ac.il n ‘ , ’* un i 7lrin D’U’3t!/nn D’DIll 



- a"v?r6 ^vpmm \?ip^»n onvmNn uin 'pn imn’n 
Niyun 'pn iD»»n np»ra mnnn nnm .nuibuaoi pto 
.nvsp pmn nm'pn rrrrpn nnm .niniai npnn 

npoiynn npnn 1 ? o*»io») »»nn Dnno'piy nVp’pon 
npnni .mion 'piy nrspn pmn 'pp Dmiy xprym 'piy 

.mnm mpsnNn odin 

:nmrt ,n» 3 i\» mmyn nV?’pon npn 1 ? lbmn 
nnnnn pmn) m>spn pmn ‘pp nimnnn npoiyn • 

.(nm'pnn pmm 

nnnnn pmn) m^pn pmn 'pp nnnnn inr npoiyn • 

.(nm'pnn pmm 


inr 'pp (npn no’n iuo) omiy D'mu npoiyn • 

.nnnnn 


,npnn n'PNiy'? nnnynn nn np\y ,ipn nbNiy i^nw npnn i’*pnn n^\in nrp’n .n 
'pp ntn .o»pnpn o*n*mn dni pavinn mun tin ,p»a\i>nn tnnn hn nnnn 
.nnpon lp’um m©»» nnnyn nntnn niNmn tin mn ,nnnN mnpo no’in 

.’ionn mtoin^ m ion”nn 

tin imam nnpmmy nonn tin imo .nmnn non npmmy npnn dn n»an .3 

.nmnis'pnn nNi nnpnnn dn .niNsinn 

mini numnn'? ms'pnn mi (nnvmi pm p'pp ,rmtn ,nnn) *ain*iy imn non .3 
.mmnn onnpiy mnonn niNmn ino 'pp minin unpi 'pnn nnp \yonn 
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mb’un 


ivuin mi’oiN 



iU’m inti inon xnplr in oino'7 pion 


?pi un nr yrm - nrrm (SMS) Dunon 
.moo mnipon mnoynn pn lysm nooobiy ynmn yop pn iNip 

nnrr poinp qbN loom ir\v ,pnnn podno inomiy noipi n by 
piynn in nonon biy pnhpi nnmon piyno mnno rmpmnnn 
6 , 000-0 b\y nm>n tin Pino ibbn poinpp .nrmo onopbN onh 
nnnn potino \y’N qbN 600 m nnv ,p mo .miy no ymnnn noyiN 
pnypnpnn rmiNno m\y ho myrni (noun poinp ’mom yno) 
.nrmn inn onorNo Doybo in nonon mnbuy Dommy innn 


nnm ho iin nonon ombny nnnn potino nomn in 20 % _ o 
nyun -pyny opoo .opr oio Nb osnn bNoiyn nm ,ynp iqino 
lioboo \yinoy .n rmo Donon Noip in omo ’yno ’bNoiy’ am *?o n nsdi "pn> un" ppiny 
.□’iron noopn into pynon pyo pponb D’np’yn D’noon opn Nin nrm into Ton 


lor by nrm inn noioono pio’yn b\y nyoiynn pn p*ro 2011 pnyo nnnn potino loyny opnn 
piNo o\y’ bibnno ’P’dn oono om\y ,DOi\y n’Nboo D’iyn dho 3 42 loppiyn npnno .noopn 
nn io\y piNn opni .ononn pin’ oiNb nonin b\y noopn int onN npy DHpinn .n"p i 8 _ o *?xy 
iopo\y nom ,o’on inboo nynmyn Nb\y Dorn :ponop 3 ipoo Dnpinn .nymin o’m 'oy nn\y 

.nrmn inn innn iNopiy Donn .nrmn inn pnon 


:nNon nbooo minion noopn inr b\y mnnn pinsip 


(nvjw) ysinn naun jut 

1.754 

4.302 

3.278 


iron asn 

(mpn) T’in iio^un \yinny hV? 

vnon l ?\y na’na 
inon '?ty nun? 


mbKiy 


.onon pinsip pn Dobiy D’bmo hnp .1 

nony Dnsno (\y"np 90) moiy/oun 25 'yxy piomno ynon ooo 'oxy nannn prnn pn uiyp .2 
noopn pnon pn iniynp no\y miny nb lO’Oim .Dopoonnb nboun pn ip’pyn .nomn b\y 
non bxy noopn ’pnon pn iniyop inoi .nboob pmny oiy Tomb D’bio’ dpn .npoiy’my 

.pony Piornnn ynon 

?onon piNmpn noponn nn .3 

n’^y in'? nvm inn n>on iio'jno lyin’iy in mypn pn pnnon onon pinipp orn .4 

?onrrn poinpo 

Domn pn yioiy 1 ? ipnnniy (nnnoi innn ,potd ,nno) dood top onn (p*ain»\y nn»\y») .5 

.ni’ni inn top iid’joo \ynmyn 1 ? N'jiy 
^7\y n’Niyoo nobiy yin byi .nn’iyno nnooNiy ynmn by innonn nonnn oonn mono 
irymbi noibNiy mron myimNO yrn my qinNb lboip .mny pnmi nyop n’OTN 

.nnno ynm mmpnn 








23:54 Sat Mar 14 


100 %(Hi)> 


74 


DID'D 

'ay nmn'an lyi nsy'a pm nnuian na oumaniy yainn maiy nmanniy pmnn Nin nntann pmn • 

.n'aan n\>nn 

maw K’n\y nyi nrvn nn^aa oi'aa'a m'a’nnn ia\y yamn maiy nmanniy pmnn Nin nn’ban pmn • 

.■pulin'? 

lyi •my'a pm il’nan nanan in iron ia\>> yamn maiy nmanniy Vaion pmnn Nin m’ayn pmn • 

.nn^an pmm naiann pmn 'aiy niau'a nn\y nr pmn .nvyanmn mm'a 

.yiana isaonn iniN ’0 'ana n'aiy nn’^an pmn .onon noon ’0 n'aia nman nmvnn n\>>Na • 

.*mv inp nn’^an pmn p ,mv 'ana lanaa'a nmann pa -pommy ^dd • 

*au Dnai .D’ira n’mian yawn naiann int .naiann pmn ^y nyoiyn \y’ taunan *7\y naiann inr*? • 

.□mny nrm D’anan 

dni naiann pmn hn 'anan pVi ,man mm nunan 'aiy naunn inr nN 'anan *r«a po'aua \ym’\y • 

.mmn pmn 


JllfKK/ 


.\y"np 36 ^a\y mmnna nya a”p i ,ooo nnoniy nman . i 
.nniann 'axy (n’urpn manaNn) nyiann nmiaN nN ia\yn .n 

.anymn pi nN um 

?ma*ya N’n m>ma nniann 'aiy nyiann mmaNa na’iyn inn .a 
.\y"np 90' 1 ? \y"np 36 _ n nmann mmnn nN main nmann ana .a 
anniann ‘axy nyiann muiaN ynn nna ’0 ?nmnnn Pan nna ’0 

.n'ayn ’a’aa mniy/man 5 'aiy mmnna uyaa a”p i inoniy 'anna .2 
.nu’yan mN'a mn nio'a xy’iy nyiann rnmaN nN ia\yn .n 
mipa'a yun Nimy ay nu’yan yam I'aiy nyiann nmiaNa na’iyn inn .a 

.ynn imaon ?myian Vicuna »amn naian 

(mnwnan 15) \y"np 54 'aiy mmnna nyoian nman l a\y nyiann rnmaN .3 
■aiy pmn np^nn nmann on ,Divn nn^a 'aiy aima .'ai'a 100,000 N’n 
mmn n!aiy nyiann n’uiaNn Vi'a 5,000 *a\y nina ,\y’aon *ay mN i\an 

.n'aiy nn^an pmn nN ia\yn .oin'a 

i\i>Na nmipn n'aNiya niNinnn nniann *a\y nn^an pmn namra ima .4 
’nn’^an pmn 'aia nna ’a ?(n”aiynon 30) \y"np I08 _, a n'aiy nnn’nn 
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naiynmy PiPn ]mn mna myP:in m Py p’Pnn i"p 40 inoniy iP’ .5 
mm nnunn p’PnnP Pmnn iP’n .nmn no mm Nsmn poiN yop Kin 

.mnn >30^ Pyn nnon 5 P\y 
.ynn nnon ?iyiPaP P’nnn Kimy nya iP’n Piy nyonn nmiiK >nn .k 
hn irsn ?niypjna poiNn yopn nPmna iP’n Piy inimnn mnn no .3 

.aiiymn pi 

myPinP iP’n pa pa>nP ms mypinn Piy poiKn yopn *?y iraiy Pin .3 
nmmK ppoiNn yopn Py iyPu iPniy ion Paa pn nNinna .nr yopa 
noiynn m Py iP’n nay 1 pmn nrK .oinP mom PVi 500 Piy nyon 
.aiiy’nn pi nN irsn ?poiPnP m^y*\y ly poiKn 

niP myp mmy/ion 1,000 Piy nimnna mu cm 60 inoniy y’Pp .6 
nimnna ynP -piynn inNmi ian nn ,mPa yn y’Ppn .yy myyn 

.moiy/ion soo Piy 

.mPn pi myiy inn y’Ppn Piy nyonn momm nriyn nn iaiyn .n 

.aiiy’nn pi tin wsn 
?iPiy nyonn mmK mop nna >o ?y’Ppn mmnn mop odd »a 
iaiy nma niPn Piy miononoa m’Py mymnmy nton mioiono in .a 

.ynn imaon .y’Ppn yn 

inN pPni ,iiNn pPn imn mm mu ppn :D’pPn oiyn naann nP’on .7 
naun ,tm 500 inoniy Pna ma pnnn lyma tminiyn .oaoinm ’poiK 
ppnn nP’nnP lyonai .nP’onn Piy ’poiNn pPnP onn in* ion Piy 
nyi yyn n”aip nyoon inNp .my nmmn yy nmipa yra Kin ’poiNn 
.nmyn nP’onn P\y ’poiNn ppnn piKP iniyPa pmn 



?qioa nmyi yyn nmip ynn :imaon .k 
nK wsn .yyn nmipa innyunn mP Pnan ma mmnn nK ia\yn .a 

.aiiy’nn pi 

mnKm ,\y"np 90 Piy nimnna nyon nnKn .nmy non nvnan ’niyp .8 
nna n .mmyj nrnann ’niy nn inr mxP ,\y"np 30 Piy nn>nna nyou 
n’ornna ni’iynn nmnnn noiann Piy nyunn momm ni’iyn Pm 

?n’ONn noiann Piy nynnn 
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tond mon ^\y munn pmn nw nn^nn pmn nN ,rrv*yn pmn tin iNnn Nnn <pan .9 

rmnun nV?N\>>n lavi <ym umnn .nm\» nvvrnnn nyou 


(wnp) niT«nn 
60 
70 
80 
90 
100 
110 



nnuTi |7mn 

nn v 73 pmn — 



0 20 40 60 80 100 120 140 160 


i7mn 

□nun 


,< 1 iot omnin iinn nmn nn ?i.5 ’D nmann mrnn piund naupp pmn 'ni iso .n 

.qaiaiy trump nmn nmn nn ?i.5 ’0 p^ai nniann nia’pn niyto nn>tan pmn yn aim .a 


pab nman ^ pynnn nmaiN pa aiypp pn pna 1 ? lxa "inn anny ayn" opmaa □n’n'pp .1 o 
mi 1 ? nnn nypn dp .upmoa p^iyo dp’n nmi* pin p>p\y aainn jpi any □nnm'? .nnn’nn 
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'tik ,D’ipnn mm nnm nNtn nyppn .pm miyn Dim nnmym i’^y nnnn n’ibn 
in on 1 ? mm rnn’n 'jiy mpm 'ron'? im ,iiNn Dnnnn inn nnmy D’ipm 
IPb nnnn pn on’niy nNO ni’m n'my n^n nypp ni’N mmnnn ,mn’n mm 
"713 p\y nn’n imm n^n ni’N mrn nnmy no mpnn .into .ypp li’N mrn nnmy 

.nnnn 


r'pyry ’*?n\ynn nnnn ip on’ 1 ? niuy ’’miyn npi *7\»> rn'miynn nminnn • 

.pn miyn mrn nnmy ip 1 ? 

.□niN N’n n’^mynn nminnn ^ry ni’nn ni’n’ • 
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nrmnnn ra* mm nrmu ra au/im 

-[so .’’miynn mm nnmy myownn Dmum mN Nm n’^numn nminnn 
?mtn n»iny ’yy 1 ?iyn3 i3innn ’'miyn 3on ^ nminnn nyoiyn 

.dd’jd'?^ niV’ycin nN lym nwn n'lNiyn 'ly may 1 ? 03 


jiiVnia 

'ID 1 ! 


n'^nvjnn nminnni Darn nnmu 



nnsiy pa niypn m pm 1 ? :>io’in mun 
im >^n\yn 3on 'jonn ’'miyn , ?iyn3 mm 
. 30 m 'w mniinn pn 1 ? 

hi ,my?iu ma .u^n 1.5 'tv mVno 3 :*n»s 
.inn .DO’Vin o>^n ,mr in .niniyn 

pa niypn nN mNnnn myipn inoi :my\i>n 
inN aon ^idh ’’miyn 'iiyna mm nnmy 
.aoan 'w> mniinn pa 1 ? 


\i>’ .irarai moo Dnmonai noa nyi 1 ? pn :nn»nr »yimN 

.yiman niNnn 'ly Topn^ 


:>io»in i^nn 

,mr am inn ,mn\yn -th .nit’Vio 3 _ n man ’’miyn 'iiyn nonn .n 
nm’ (n -pVinn 'imn piNn am^a) oaiNn yaa\y p nmiynn aim nN mo .3 
.'iiyna mm nnmy m mam ’'miynn 'nynn nN inio .’’miynn 'iiyn'? aainn 
.niNsinn nN nyn ,^iyna nm\y niaipia nmy mm nnmy o iNai 

aamn niniynn aim piNn nonn aizma mmyo 3 aiy mipn a'wn ‘py nrn .i 
.'iiyn'i aainn oaiN "id aumai .‘iiyn'i aainn oaiNn D’yaa niyi'iiy a\>>N 3 >iyn'? 

:niN*in 

ni’N n'laua mo .nton 1 ? mm 3 inoi ,’iu’in niNinn nN inaon na\y n'nv) lion .n 
.nopnnn anN '733 mm nnmy nNi .'iiyn'i aainn nmumn aim piNn p^n 

.'idpn m3 maup^N p’^’ia nrym .n'nuaiy Dmnin o 'py pi muau .3 
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mnponr oo»o 

nun rnrrunn nryro 'uynn ^nrynn mm nnary nnrnryn nao nan . i 

.rf?™ no'm mnrynn 

.noon roo'jry nnyrynn nonrn noun nrNarn unr\ .2 
?nm noun yaryrnn tnun >nr yorynn onun ’n .3 
.^uynn nrnmnnn nrVnon noon nN nr noun onryn n 1 ? ynn noon .4 
nnryn P>n\ynn mm nnaiy pn nrypp ynn nrn nonnn n'nyn ruponn ’no .5 
?nonn ^ rnnunn pn 1 ? mrN ’^n\yn non ‘nonn 'nynn 


pi iron on» o”p mmn nrpon 1 ? yon 1 ? inn ompn noon Iro imunnn ino ^y 
nryro rwmunn pn 1 ? (nu rno) tm V?n\yn non ^onn toym ^nrynn mm unary 
'n) noonn rnw o n 30p mm nnary .lnry^o noun o rfm ’Pmynn nonn nnunn 
.□non noon >o nVn nun nnunn nryro ,nnr!o .puny ’'o nrm mpnn nnn my 
.(niuy ’’o nnu v'jy nnnn my Po) noonn rniN >o mop orr Dntn nnary 


nnnn my Po) rnnunn pop mr inn nmyn Dnrn nnary pn iron on’ Q”p • 

.puny ’Pn nnir vpy 





nmty nrnunn , '7ua onu 4 
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inrmnn r’Pniyn noi 'll pi laiyn Dim nnmy hn D’yaip omp’y d'did my 
nnnn pa 1 ? in pi laiyn ’’aniynn oim nnmy pa i\y’ on’ D”p ,p mo .vPy nnnm 
ny 'll) nan 'iiy inrmnn pa 1 ? in pi laiyn mm nnmy pa pon on 1 D”pi ,i’ty 
pp oin nnn mi’iy 'iv am Dinna nn”p nwa nunmn .(ni’iy >*?a inn vp? nnnn 

.pin h» *7y nNua 1 ? tau 

’yy ’^>n\ynn nnnn nN ,i niNa lain pi laiyn ’’miynn Dim nnsiy nN doddd dn 
pa D’onm m Noa 1 ? upon ,r niNa doddd inn nrmnn nm v niNa doddd urn 

:oniN pm nmpin nnonn niysnNa n'aNn D’lmmn 


1 = 


V 

R 


i\>wa .(iodn 'aiy nrrm’a) laa pi laiyn Dim nnmy dn D’aiynn .dhin pin ’9 Py 
.(dhin *?\i> nnm’a) inrmnm (u*7ii 'iiy nnm’a) vp> nnnn D’yii’ 

nn»n nN mi 1 ? nyoND dhin pin .D’yir mm nnmyi nnnnnn dn 

v = i • r :p iniN aiynP 

a\ynP nnnnnn nN nn 1 ? iiyoND dhin pin .D’yii’ mm nnmyi nnnn dn ,p ina 

R = y :pnniN 



Tdjiu^h 


□ni x niN;i 

.(1854'1780) nmi ’Np’unnni ’NpH’D ,nnn nm dhin hini 
nnn 'iv mi’in py Nin vt ina mai paniy ins mrya 
hni imn’in niNmn dn .D’unyo D’^niyn D’Pyna Din 
.D’anynn mpnn 'iv mpm niNa .1827 nnya ddiq imnpon 
niNa niniDD N’m ,in\y 'ly nNipi nnnnnn nimn mm’ 

.(nioiN) n nniim 
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nnai ,n»n*i)D\?i v*rn - a"un* >*vu’in vip^n maurNn anN 'yn loian 
pin mn^n ni’n’a nnai .imuuni ^n\yn N\ynn 'jn idd’h ,np*na omna 

.oniN 


nnnn in'? nn inn aaiyiy nam nnmy in aiypn tin iina 1 ? V?ain it n’nnna 

.ininnnn pai v^y 



ninnnnn pn nniy 1 ? ^a ,(nnnn poo) ’^mynn aipnn tny nnnn nN n\y .n 
. earn nnmy mniyn mna iaNn .nmiynn awn 'piy 

mra mn .aipnn nnn nN nniy 1 ? ^a niniynn aim 'aiy nnnnnn nN aa\y .a 

.oarn nnmy niniyn 

nnn iaa aaiyn Darn nnsiy in aiyp 1 ? yina ni^yonn n^iyn njponn ’no .} 

?ininnnn i>ai v'yy nnnn in'? 


jiiVnk; 


nnmy .u^n 24 l'aiy nnnniy ^niyn aipn 'in D’a^in n^’n mysnNa aainn au . i 
.any’nn nan pn irsn .nnn ‘yxy ininnnn pn iaiyn .aonN 2 N’n !nyna narn 
nniny nN iaiyn .uVn 24 'w 'jniyn aipn 1 ? taniN 4 inmnnniy an onann .n .2 

.nnn inn aaiyn Darn 

nn lyap .aiyn 1 ? ’’ya .DniN 8 inmnnniy anN ana Daipn ann nN D’O^nn .a 
.yian n>aon ,n\yn ann inn aaiyn narn nnmy nnn 
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:D”D’on niam mo oiy \y’ .niiiiy nmi ’’amyn ^jyna o”^>n\yn o’a’an nan 1 ? in’] 
om\yn □’’mn pa oniyp w o^aynn >310 wa. ^»ap» au»ni mo awn 
no ,nw dp .’’amynn nnnm n^mynn nvmnnn ,’7n\ynn min nnsiy I'wna 
.’7’apnn boynaiy n'aNia naixy mon ^iyna n'aNn m^nn pa omypn 

d”hd cr'nun 

anN 7i7on 0 nsv on\y p ni anN nia paa maainn o”7n«mn omaan ,mo mama 

.mm nayn 1 ? 


D’ammy “wo - mo biyn 
,paa 1a onainn o”Pn\ynn 
anN PiPn nnsvi ,m anN nta 
.’Poon oar aaynP 
'aiPun 111 Payn - ’^’apn *ayn 
.^non aipn 1 ? aainnn mNa 
n’oynon nyNan PiPnnm 
non onn anN Pno D’oay 
.mnoP anN »bnon 


mu 7 ;i/n 






7\y nnnn mm ?oion Pynn 7\»> nirnyn nvnpn ’Pmynn mtn nnsiy pa n\ypn nn 
ooainnn omaann anN *?d 7y\y Dmnnn Diaon iop in nn\y ,7ni ’’nmynn aipnn 
Pyna ’Pmynn mm nnsiy 7>y y’Diyn aioa o’aoo o”Pn\yn Dmaa mam aso ?aioa 
?mip maainn vn\y Dmaann anN *7a *7y\y nnnn 'ay y’0\yn Nin ~raf>aa ,010 

.oaooPy mPyan pn lyata n^N m'nNiy 7>y nuy 1 ? na 
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nitoua 


MO 1 ! 


niD ^ynn D~m nnn nmn 

:*io*in nnvm 

nuny nmpm ’^mynn mm nnmy dk pun 1 ? .1 

.mu 'piynn 

□mun iup in nnxy .Vm upon nnn on pirn 1 ? .2 
D’^mynn tprmnn ms to ‘pvm? D’nnnn 

.nun Dnninnn 

nun omuii u*^n\yn n*rm urn im linn 1 ? .3 
.toynn mm nnmy *7V y*o\yn 
n**^n\yn D*rm nrn to) nyoiynn nN linn 1 ? .4 
ton *7V\i> nnnn to mu toynn moon 
.toynn nnmnn nnniy mrmnn 

d*di 4 .mtoio *nn ,uto 1.5 to mtoio 3 :ii*s 
.inm nmtoin nto*n ,nnn to ,mt in ,D*iny 

.noun nnunn nnN to 1 ? myiyn iy*sn rmyiyn 

:*io*w iton 

.ton Dim (npnn) mtoion 3 _ n nnn 'town toyn nmn .n 
mtoion *7\i> nnnn m inn .toynn miw nvnpn mm nnmy nN mm toynn nN mu .3 

.Din to nnnn uni 

in nouin in mr in nun *73 no 1 ? innn mtyn toynn nN pnto lint .nun quo m nnn .) 
*73 *7y nnnn uni mtoion to nnnn nN ,toynn mniy nmpm rntn nnmy nN mn .*7nyn*7 

.in 

.nun qun in nnnn oyo ton nyNn ,mipn <yyon *7y urn .i 

:nm*w 

.ntoo 1 ? mnn mui .noun niNmn nN innun nn\y ntoo nnn 

mniy nmpm ’toiynn mtn nmny nN (n) :ommiy D*toynnn ton to nny inn ntoun 
;i)i *73 *7y nnnn nN (i) -.mtoion to nnnn nN ()) ;nun nmniy umin noun nN (n) ;toynn 

.toynn nnmnnn nminn ton *73 *?y\y D’nnnn nmu nN (n) 

mnpom om*o 

.n*nun ?Dnto nnyiynn nmmn nu’in mNmn dnh . 1 
.mu toynn minyn nmpm mtn nnmy i*n mypn nN nNn .2 
'yy mu toynn d*duii d*di nrn *7\») nyoiyto yiun nrn *iu*inn ntoyn mponn *nn .3 

?toynn mtn nnmy 

.nun non in Dmn*n nyNn toynn i*n mniy nminn ton *73 to nnnn mmyn imn unu .4 
□minn ton to toiy n*nnnn timu i*n nyp 1 ? ynm ntn *iu*inn ntoyn mponn *nn .5 

?npnn nnn r*n *7 mu toynn D’ininnn 


ivsn nyto yn :nn*nr *vton 
I’ opn 1 ? iy> .nmiui D”i*n Dmiynnm 
.yimnn niNim to 
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,np»no rnnna nnai .nm^naui yin - n"un vnp^n onwNn mu 'pn imam 

.bourn rmyn nm'pn nrnn nrai .ninjam bourn Niynn bN ioiam 

ton ba by\y D’nnnn mao in'? nasnn b\y nnnn pa nypn tin (n) apian it nib’yoa 
ny’oiyn noa D”bn\yn trim noom lira (a) pun biyna Dnainnn D”bn\ynn D’amnn 
byu> nnnn by ny’oiyn noa D”bn\yn D»am nooin lira (i) ;bjynn tun 1 ? mm nnsiy by 

.biyna Dnainn naa\y onnmn inn ba 



• # 


• # 


• • 



1 * 0*1 a *• 



S 3 



tnN ba by nnnn nm nasnn "ro nnnn tin mm ,ivNn >o by ’bniyn biyn lamn .n 
r\n ipia ?ibN D’nnn b\y Diaob nw nasnn nnn onh .biyna Dnainnn D’amnn 

.nniy N’my miib na biyna nimy ninpia mm nmny 

by nnnn nm nasnn b\y nnnn n n any mm .biyna Dnainnn nnmn noon jin my .a 
biyna nimy nmpia mrn nnsiy nn mn .biyna v\yay Dnainnn D’amnn itin *?a 

.nn\y N’niy Ninb na 

.mnn bu> oniamn im tin ipni ,nta aim nimb na ."nonyi" mu dn mip no ipia a 

mib’yon omo 

□'amnn in« 'pa byu> D’nnnn oiao pa 1 ? nasnn by nnnn pa nypn inn nun . i 

.biyna Dnainnn D”bn\ynn 

’bin ibn biyna Dnainnn on’iyann noon luma biyna mrn nnsiy nnmiyn mra .2 

.’miy bn ynn nnon 

myna biyna D’m’p naaiy D”bn\ynn D’amnn mu *?a by nnnn mniyn mra nun .3 

.mua non in Dnia’n 
."nonun" mun dn mip nn vmn .4 
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.iloa onninnn o”bn\ynn o»3»3inn inN *3 by\y o’nnnn oiaob nuiy upon nnn 

piyNin a’ain nnnn nN ,v nwa upon b\y ’bniynn nnnn nN Dnnon on 
nN Noab nyoN ,nNbn pi v 2 _ a onnon n\yn a’am by nnnn nN ,vra onnon 
D”bn\ynn omainn ins ba by\y omnnn pa 1 ? nnnn poo b\y nnnn pa niypn 

:nmn nnoon mysnNa mo biyna D’lainnn 


V = V, + v 2 + v 3 + - 


biyna oonyn o’bun tin awn 1 ? no ,oniN pm oy in’ ,ir nnooa \ynmynb i\yoN 

.nminnni ’bniynn nnnn ,oirn nnxiy :mo 


nbHi»/ 


nnx ’yxy nnspn pa mm\y nnnn .obn 4.5 b\y nbbio bN moa nain nony nnn miy 

.obn 2.5 Nin nnnn 

.ynn n’aon ?n”i\yn mnn by nnnn inn .n 

mnn biy nnnnnmy pm on ,nm ba pi iaiy\y ’bniynn oitn nnmy nN ia\yn .a 

.DniN 2 N’n n’niyn 

.nmyNin mnn b\y nnnnnn nN ia\yn .i 


:mo biyna 

.biyna mipi baa mi\y ’bniynn oitn nnmy • 

D’amnn inN ba by\y omnnn oiaob nn\y npnn biy ’bniynn nnnn • 

.biyna onainnn o”bn\ynn 

biyna Dim nnsiy ,bii biyna Dnainnn D”bn\ynn o’a’am noon i\yNa • 

.(’n’iy ’ba inn npnn nnn ny ba) mop 
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?n’ 3 i\yn D’aayn mm nnsiy pa 1 ? P’npn 'wnn ’\yjon mm nosiy pa i\ypn nn 
?npnn nnn pa 1 ? 'a’npnn Dnninnn D’nomn im 'an ’ayw nnnn pa i\ypn no 
mm noiny 'ayi win mm nnmy *?v ny’Q\yn >npnn D’Pnurn o’nm nooin iso 

T'aiynn tpn\yn nmnnn 'ay ny’0\yn Nm too ?qay ‘ann 


.mna'aiy nVryon tin iysn n'aN m'amy 'ay rmy'a nn 
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Jll^UQ 


MD’l 


^2\7U CHT1 nrm JllTin 


:noon nnun 



imn nyj 1 ? i’N :nn»nr ’v^on 
\y’ .nmui D’H’n onnjrami 
.yis’in niNiin *7V ropn 1 ? 


1’3^ ’'rnpn , ?3yn3 win mm nmny ]»a nypn inn pnn^ .1 

.omiyn D’oiyn mm nimny 

inN ’jd Pyiy nnnn yi'p npnn nnn ]’3 nypn inn pm 1 ? .2 
>npm Dminnn D”!?n\»nn onmnn 
'py ny>3\yn P’npnn o’^myn D’3’31 nooin iso pvrn 1 ? .3 
.m’Popn o^iynn om\yn Dmnnn ^yi mm nimny 

in ,mr m ,om\y D’i33 4 .ni^io mn .u^n 1.5 ^ my?io 3 :ii»s 

.inn .DO’Vin m^n ,nnn 

.noon nnon 3 _ n nnN ^3 my my\yn ino3 mnyiyn 

moon i^nn 

1103 inoo nminnn m^io 3 _ n 033n ’^myn ^yn 130 m .n 
’ 0 >3pn3 in^N Dminnn uhjj 2'm (^mynn npnn) 

moo^iy rmnnn 

nmny roo ’\yNin mm nmny m mm ^ynn m run .3 
.niNsinn nN nyn .133 !?d pi i3iyn mm 

■?y nnnn nNi (npnn) ni^Pion ^ly ’^mynn rmnn m mn .3 

.niNsinn m nym ,133 'pd 


mnniy ny >3pn3 non in mnn oyo ^33 myN3 omiipn oo^iyn o\y Py nrn .i 

,D3nnyi3iy o’inn !?d nN 


:nmm 

.n , ?30'7 mm3 ino3 noon niNsm nN imon n3iy n^u non 
,npnn 'pv ’^mynn nnnn nN 'nyn '73 my om ,ono3\y o^jynn ^3 nN n'7303 nNn 
.133 P3 in i3iyn mm nmny nNi ’\yNin mm nmny nN ,133 *33 'yy nnnn nN 


:nnpom oo»o 

.133 '73 in i3iyn mm nmny yi'p oyNin mm nmny 10 nypn inn iiNn .1 
.133 'pd ^y nnnn in'? m^ion 'pv nnnn io nypn mn iiNn .2 
i\yN3133 ^3 in i3iyn mtn nmnyi oymn oim nmny nmn\yn iso iiNn .3 

>3pm dooo DH33 om3’n 

oooo D’133 oni3m i\yN3133 'pd 'py nnnm m^ion ^y nnnn omyn i^o iiNn .4 

.'7 , 3pn3 

,rv3un ?D3 l 7\y nny\yn3 ni3mn noon niN^in DNn .5 

nnuiy i»3 i\ypn (n) :niN3n nmp3'7 y3i33 nt noon ni^iyn nnponn inn 13 m .6 
in^ npnn nnn ]>3 iwpn ( 3 ) ;nm\yn om3y3 mm mmny i>n*7 ’\yNin mm 
*7\y nyoiynn ( 3 ) j’^’npn , 73yn3 ommnn o’^mynn D^oinn mN 'pi Py nnnn 
.■73yn3 Dm\yn D’nnnn ^yi mm nimiiy ^y '? i 3pn3 moon o’^myn Dnoi ii3>n 
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:ip-ran n nib’yaa 

.'ppyna Dm\yn D’mya mm nimny 1 ? win mm nmny va mypn m .i 
>apna Dnainnn nnnyannn itin 'pa 'pyiy nnnn va 1 ? mpnn !?i» nnnn i»a mypn dn .2 

mm nm*iy 'py , win mrn nnsiy 'py nymiyn 'pmpna o^myn nmiyan namn mra .3 
.miyan 'pa 'pyiy nnnn 'pyi mpnn nnn 'py ,miyan 'pa yn naiyn 

:mb»yan *^nn 

•pa naiyn mrn nmny nN piymn mm nmny m mm .mmn >a 'py ’'p’apn 'ppyn laoan .n 
.' piyna Dnainnn nnnyannn anN *?d 'py nnnn nNi n'p’pinn 'm nnnn m .anyan ‘pd 

.ninaipn niannn 'py lain nyo 'paai ,nt anx nra ^apna omiyan lanain .a 
inn nN ipm ,nta a*n mm 1 ? na ."naaiyi" nann dn ’'pnpnn 'piyna naip nn ipaa .1 
.■piyna omiyn Dmnnn nNi mm nimny nN mm nnnn biy Dmamn 

:mb»yan mam 

anN *73 iaa aaiyn mm nmny pa 1 ? 'pjyna nynan mm nmny pa aiypn dn iaNn . i 

/ppynaiy Dnnyannn 

Dnainnn nnnyannn anN 'pa *7V\y nnnn pa 1 ? nVpinn 'piy nnnn ya mypn dn nNn .2 

.■ppyna 

’•piyna omiyn omnnm mm nimny *py ymiyn 'pnpna omon Dn’iyan mam mna .3 
?nwn 'piyna nnyaiynn ’’pnpn 'piyna naimyn nnnn 'piy nyaiynn nniy nna a 
.ynn rvaon .’^apn mam Nm nmnn 'pmynn myn * 7 \y mamn .5 
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Down D’ojya aim m»yiy oiaob nmy ’umm ^ona ♦bniynn mm nmny 

.’Vapn ^yna 

Dim nnmy rm ,iwi nvnwa ’WNm ViPonn th naiyiy mm nnmy nN Dnnon on 
n\D 3 N .nN^n pi i 2 _ a nnnon niyn <pya mm nnsiy nN ,1,-3 Dnnon yiwon qiya 
'wnn 'jiy Dmipn tpoiya mm ninmy 1 ? win min nnsny pa iiypn nN Noa 1 ? 

:nNin nnuua ^>apnn 


Iwn = ll + I2 + I3 + •** 


ll 

—w—(A)— 

I3 

I—w—(A)— 


.♦b»ap» ^jyna D'lwn o’ajynn ion ^aa »^n\i>nn nnn^ nnu> upon ^\y »^m>nn nnnn 

liiPNin a’am ‘jy nnnn nN ,V niNa upon biy ^niynn nnnn nN tmnon dn 
nN Nua 1 ? n\yDN .nN'm pi V 2 _ a nnnon n\yn aom nnnn nN ,Vra tnnnn 
Dnainnn D’^niynn nn’annn nnN *?d 'iw D’nnnn pa 1 ? n^ion biy nnnn pa nypn 

:nNin nnnna ^’apn 'jiyna 


V = Vi = v 2 = v 3 = - 


V 3 (X) v 2 
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.n”i\yn mun pi imyiy 

nmny .n^aio 1 ? ^apni onmnn ,DniN 2 ^ly myni DniN 5 "?\y mNn .Dnn my .2 

.nonN 0.5 N’n o\yn nun pi inyn ’^mynn mm 

.n^ion *7\>> nnnn rmi oiyn inn 'ay nnnn nN n\yn .n 
. nymn mm nnsiy nN iaiyn .a 

^niynn Dim nnmy nN u\yn .n^io 1 ? 'anpna oniN 4 ^ly non m onann .i 

.rvaon .nt in pi naiyn 

P pi naiyn ’’aniynn Dim nnmy niniyn noun inn ma’n niapya 0 Nn .i 
.n 1 ? on ,n\ymn mm nnmy t\h iaiyn ,p dm ?D’iiiyNin nnnn oiyn inn 

.ynn rvaon 

tin ia\yn ,p on ?niniyn n^aiun pi naiyn ^niynn mm nnmy 0 Nn .n 

.ynn nnon .n 1 ? on .niymn mtn nmny 


t’^’apn ^jyna 

O’^niynn D’aoinn itin 'aa byiy ruin'? nniy npnn 'aiy ’'aniynn nnnn • 

.■aiyna Dnainnn 

.o’oiynn mN Pa mm nmmy 'aiy mao'? nn\y ’iyNin mm nmny • 

nmny >apna Dnainnn DPniynn onoin noon dn d^hm i\yNa • 
.niniyn ni’N am Pa naiyn mm nmny in tfny nsmm mm 

HN nnv ’\yNin mm nmny ,"piyi" D’^niynn onmn mN n\yNa • 
iN\ya onainnn onnyann p 1 ? .niniyn ni’N o’oiyn iNiya mm mmny 

.'aiya'? on’iynn o’oiyn 
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(P) 'Vnu/n |73Dn 

"••IV 

nnmn 1 ? D’wnwon o”n’n o’^nwn D’i’won ow on n’^nwn <pi ’^own rnpnip 
on ,nipi 2 unyn o’nnn o’nn ’^nwn mpmpn o’o ^w inn no’ 1 ? o’nonn on .o’o 
.mpi 6 nnyo D’nnn do n’^nwn no mysoNn D’o *w nnr moo o’nnnn 

m^Nn D’l’wnon own D’o ^w nino nniN ruinin'? wmn iorn iwon ^mn w’ ynn 

n’^nwn noiiN ^>w nino nniN (n’^nwnn <pni oipmpn) on’wonn own oion 
.im^o .nnw mn o’vwonn own om 1 ? n^nwnn noiiNn mon asp in .om 1 ? mom 
.D’i’wnnnn mN ^nn nnw nn”n n»ow ^aa Din 1 ? moinw n’*?nwnn noiiNn mon 
<pn mnnn nspn ini’ Vm n’n ’bownn oipmpn Din 1 ? n’bnwnn noiiNn mon nsp 

.inv mo inm oipoipn D’nn in'?! .n’^nwnn 


nwn - O’) »b»wn poon 
mown nWnwnn noiiNn 
.n’ow ton vwnnn 



i*7ty pQDnn u’om Wne/nri I’tynnn mini 
ion miyn urni (dxi 2,200-1,850) 


o’inN noiiN oio 1 ? ’^own 1’wnon n’^nwnn noiiNn mon nsp nN Nonon nnon 

. »^nwn poon Nin 

on .(Power n’^ONn n^’nn *?w nnwNin niNn) p niNn ido 1 ? nm ’^nwnn poonn nN 
nw imn nNi ,E e i c “n ’^own I’wnon nioion n’^nwnn noiiNn mon nN oooon 
:nwn nnoon I’wnon ^w poonn nN Non 1 ? iwon ,t niNn oonoo byo I’wnon 


P = 


Eelc 

T 


n’^nwnn noiiNn ^w ni’nn ni’n’ 1 ? now ’^ownn poonn *?w ni’on ni’n’ — W 
ir m’o ni’n> .n’OW/Ti'n 101*70 ,(n’ow) imn "?w nron ni’n’ ’ptm C?i'j) 
.n’ow/?i'J 1 = ONi 1 .ONi on”'? pnon ow ^y (Watt) uni nNipi 

Wa 1 bw nmaa n»^nwn n*auN law i»wa» ^w »^»wnn poonn Nin uni 1 .ini^n 

.onnN n»auN 010^ n»ow ^aa main 

,(kw) ONriVp nii’n’n D’wonwn (oni ’o^n) nm? poonn iwno — kW 

.(MW) UNrnjnmTn’no’wnnwo (oni ov 1 ?’*)) UNO mo? poonn iwnd — MW 
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■tono (UNin) Twin !?\y ’'miynn pounn nN n\yrt? *i\yoN P=^' nnunn niyitnNn 
poun dn .(nimyn) ir^iyo inn C?Vn) in mmnn n^mimn nmiNn ninn nn D’ini’ 
on .uni ^\y nvrov^ n'p’nn yi’nn 1 ? \y’ UNrmn in CNn>p ’to nn’n’n pnn Tiynnn 

.nimy^ yvnnb w npnyn in mpm pm inrn 

’ni ^y dn .nmn 1 ? .Piy Pmynn pounn ouyn nun 1 ? qns ’’miyn Tiynn ‘pd ’13 'py 
nnyn 1 ? oimnn nun jin D’mnn n\yND\y N’n mymynn ,uni i.ooo oiiyn om’n nun 
.VT3 i.ooo ^ nmnn n’^rnyn nuuN rnn^ mmn n”j\y *711 ,iniN a’p’^im 'miynn 

’^myn *i’\ynnn mmnn n^mynn huunh nN myn^i min’? nyoN p=nnuunn 
E ck . = P t :D’pvp (mmyn) m^iyo inti (uniii) pounn dn ,0>i'3i) 



(yiiind in ymn .’’miyn mpnip pin) D’nnn inn Nsmiy ’^niyn mynn nnn .1 
DniN n\ym nn’n 1 ? DDNumy nmmn jin iN’in .i^y oi\ym pounn nn ipmi 
?it nNiiiynn nn^ nyoN nn .onnNn DH’n^nn iN’iniy omm^ 

nn .uni 300 Nin n’^niyn qo biy pounm uni 900 Nin mpnip 'yiy pounn .2 

?V?n omy ^ty niymynn 

11 mmn Vi '3 6,000 ^>\y n’bniyn nuniN .mmy 120 qiynn ‘pno miiNn n\yNi .3 
.miiNnn ^ty Pmynn pounn hn miyn .mn '71 'yip n’miN 1 ? ,nyun n’miN 1 ? 

.miy’nn qrr tin U’sn 

mmnn rn'miynn nuniNn mnn dn in\yn .uni 500 Nin pi^n mu 'yiy pounn .4 
.miy’nn qrr tin nn*n .mpi 10 qiynn n'wo N’n niyNi nn 


nimn 


n^nuri rmix uw'n 

:nNtn nnuun niysnNn myn 1 ? niyoN onnN nuuN mu'? ’’yniyn n’\ynnn mmnn n’^mynn nmiNn tin 


Eelc = V " I * t 


1 ’iynnn qrr nmyn mtn nmnv tin pnin I .(uVn 'yiy nn’n’n) Tiynnn 'py nnnn dn pnm V nyNO 

.(nimyn) *yvio n’lynnn m\y intn qiyn jin pntn n (nonN nn’n’n) 
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mm nouiy .uVn 3 n*?\y ’'miynn nnnmy n^io 1 ? m'miyn mu DnnnD . i 
n*Vn\ynn mniNn pn m\yn hoon 0.2 N*n nr 'wdd mun qn nnuny 

.mpn io q\ynn mm mnmn 

mimonu'? iv 25°c 'jv mimonun d*d !?\y nnnuD moo ann 1 ? no .2 
□niN 20 mnunmy tod nnonnn n*>n\yn qo d*dd i^nu ,50 C !?\y 
mniNn nN m\yn ,niu\y ioo qiyn 1 ? u^n 24 ^ 'miyn upD 1 ? nniN nn*m 


.Din'? mnimy n^niynn 

.DniN 20 N*n oin*n nunn oinmn qu 'jiy inrmnn .3 


Dipnipm ninn .DniN 25 N*n ’'miyn Dipnipn Dinrnn qu ^iy inrmnn 
.muiy ioo qiyn 1 ? o^n 220 biy Vniyn npo 1 ? 'rnpnn nnninn 
.in* DH’iyonn urn oin^ nnninn nVmn rn'miynn mniNn nN iniyn 
mniNn nm miyDD ‘n qm mmvn mm noun? nN n'pmn iniyn qo Diy 1 ? 


.DinP miyonn nnninn n*Vniynn 


jririn nmi 'zm'/nn n^K/Dn *ivj 'j'mn i 73 onn 

onnyon nnvno .inrn'in o^yoim niyn 1 ? nniinn 'miyn n*\yDn ^xy 'mi noon niyro 
Dim nnuiy .nnVn .in* omv nuu ,Din*n im pm mono nmn wo '”?niyn >V?ir" 
mm npouN nN pnin *t>n\ynn nVn ’uniuiNn poonm .nninn ^v n^iy nymn 
\yn*m .mum Pm DnPiy pounmy oH’iyon an "Pniyn *PPit" DH’iyon .moP *Pn\ynn 
pounmy vn qN ."Pmynn *PPir" nmnpn PPdi uni 4,400 iP\y ’Pmynn pounmy nu’DD 


.ir nuinpn PPdi ii’N nnPo uni 10 n*?\y 

n\yoP "Pniyn PPir" miyon mom 
nnuiy nN nPyn rnmnn Pmynn 



nno m*n .mo’i nmnn nymn mm 


rnmnn rnyoP inrnun npND DH’iyon 
hd .in* umy P\y Dim 1 ? N’nnP PiPy 


noiyoNn Pmynn nonn ,nry dud yunP 


,D*m D”Pmyn Dn’iyonn \ynn\ynP 11 P 


inn u*n DnPiy PPion pounmy *Ninn 
D*nonD p'mD ,\yNiD ^diid qn^n 
.uni 8,800 Nin nnmn ’non pounn 
uiyD nnv *?iy m*n 'jd nro mpnn 
Dim 1 ? Wv ,rt ?D\yn ’Vnr" DH*\yoD 


.nn* uniy *?\y nun 1 ? 


0abef48d np^Mp 1130D: ■'T-'PlJ UJin^QJ'? nujnn 
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qn’s nnn .n”rvn 'jniyn n’\yyn ‘pxy ’^niynn poonn yrn 33nn nino^y n'nui 
’3*mn poonniy n’ran in’ nmy ^\y nsn 1203 in’ ddih D’Vyon niyfoiy Dnnyyn 'piy 

.uni 8,800 Nin onn imnn 


(uni) i 73 onn 


veonn 


10 



rn 


150 


70 


Cj^//k 

□ 


]1T*7 mu 


rprirto 


1,000 



□urn inn 


2,000 


3,300 


4,000 


4,400 



J 



a 


oipmp 

’*7r»2/n 


mrrn in 


non! mon 


nD’ii wi”n 


poonn *imnn man Dim inn nyrt y^mn ,m> nmy ^ly D’lsnn yin’n 1 ? hd 
inm myi 1 ? Dnninn i3D\y '"pniynn ’^it" Dnnyynn noon inn pirn 1 ? pomown 
mi 1 ? awn .non ’’yniyn Tiyan Dnnnniy no 1 ? ,p mo .nn'yiy Vnan V?n\ynn poonn 
n'jpy nunn viyann n'yyoniy mann on ."'yniyn y?it" T\yan Nin m dni ipoon inn 

.n’jvnn nurfr nnn 1 ? pn nrnnn pounnn njnn 1 ? mu'? 


104 



D»n Din’nV in 
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namn 


il 7 nu/n Qifti nnn *7 ^cm yi ~iwi 7 n 

miyn mtn nmny nynn .u 1 ?!! mvnn (v) Tiynnn *?y ’^mynn nnnn inn yn> on 
uni mrnn (P) Tiynnn *?\>> ^mynn pounn tin own 1 ? uyoN fionN nnmn (I) inn 

p = v i :nmn nnunn niysnNn 

1= :nnnm pounn myn> uyNo ,mtn jin myn^i min'? uyoN it nnuim 


JlllKK/ 


nymyi .u^n 220 ^ly ynp ^myn nipn 1 ? mmnn iy»\y \yn”n *?\y lpoun inn . 1 
.nuymn pi hn iinn ?ionN 10 * 7 \y nmnyn mt inn miy in^yon 

1 ynm ^\yi ,uni 200 in’ 1 ? mu ^ty ,uni 50 Nin miiNn ^ty ^niynn pounn .2 
.u 1 ?!! 220 ^ly ’^niyn nipn 1 ? ^npnn nniyi^iy nN mmnn .unti^p 
. nuynn 'pd pi miyn ^niynn mtn nmny dn n\yn .n 
T iynn pi miyn mtn nmny in uyp 1 ? ynm nt miymn n*?iyn njponn >nn .n 

?T\ynnn ^?iy ^niynn pounn in'? ^’npn ^lynn 


•enin n |aejn 



«u> 



nan* jih nanun 7m*/nn imn inaK/ nirnn 

ijVk/ n^nK/nn rrniKn 

nt iniyn .^mynn iniyn hn u^n nn^iiy ^mynn mnn rn’iynn 'nn 
\y"uip ^xy niTnn it noipnn mu® n^niynn nmiNn ninn tin nn 
.(kilo-Watt-hour) k.w.h :p iniN mmun n^uNn .(nyiy'UNn^p) 

V?niyn Tiynnn mmnn n^mynn mniNn ninn 1 ? nn\y \y"uip 1 
1 \ynn *?yio Nin niyNn (uni 1,000 nm'pn) UNn^p 1 Nin i*y\y pounniy 

.nnN nyiy 

,\y"uip *?\y nirmn Tiynnn mmnn n^mynn nmiNn tin niyrb nn 
Dnnm myiyn intn hni xwn^p ^xy nirnn pounn m mNunn 

Ecic = P t rnnunn 

.VT) bxy jirmu m mynb uyoN mynnn mmnn n^mynn mniNn dn 
.uni 'jiy nii’mn pounn dni mmyn intn jin nnunn onnn p put 1 ? 


jiiIhk/ 


i* 7 xy pounmy Tiynnn mmnn n^niynn nmiNn jin ( 7 Vj ^xy mi’rnn) iniyn .n .1 

.nnN nyiy -|iynn 'wo Nin niyNn unti'j’p 1 Nin 
\y"uip in\y uyp 1 ? yxnn nn^mpiy nuymn nNuinn n*?iyn njponn >nn .n 

? 7 Vj in'? 

.niyiy 3 iiynn *?yoin mn .uni 2,500 Nin ^niyn in ^ly pounn .2 
.□in'? inn mmnn n^niynn nmiNn nmn nN (xy"uip ^ly nn»nn) iniyn .n 
nnn iniyn .n”\y 0.54 Nin iy"uip 1 ^ly min .^niynn mnn ^ly qnynn 'o'? .2 
.^yo inniy myiyn 3 iiynn pu mniy n’^mynn nuniNn nmn nny om^iyn 
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’VnK/n vu/Dii *r\u jii*’*] 


□’310 HDD linn nnN nsm nnn 1 ? n»7y D’np'? .o”!?n\yn nn’iynn npo ’to nnip nTo 
p , imonNi'?o mu .in’ 1 ? mu :miNP ’on *7\y nnnn pi\yn o”p .'rvirb .pi\yn mpsinn 
D^ip’iyn Dnn ?pnn ?pn’7 mu 'jp nonp P’vmmiNi'jo mu dnp .pl in led mui 

?nt nun mu^nn ptap ppn D’rnnn 



lo’ 1 ? mu 




nrojYOiixiPo nnii 


■puny riynnn m>nn .nni'jn .n*umt ni^»y’ Nin dd^p ounnn'? iy>\y mTip’iyn nnN 
.niD’Ni pno 1 ? >7n (nnr mu VmoN in) pimiy miN inu in p’^myn nmiN nino 

mm .nppiyinn svniNn o\yn m miynnn mmnn p’^mynn n»rnN7 Ninp 1 ? 'mipn 
D”\yim\yn nmiNn mu'? pi n'? mmn pppiyinn nmiNn m’^mynn mmiyonn 
□”\yim\y orN\y puun uio 1 ? m n^n (7mpnn 'yv nnn’D npun p’u-ijn'? ’jiyn'?) 

mmnn nuuNn mu mpn on mnyimiyn mmNn mu .(Dim Tip p’uun inn) 
p’miN N’n nnjnn nmiNn P’^myn mm ,*?\vn'i) mm ^niynn miynnn nmy'jiy 

.(nun n 1 ? mmN Nin 'mppnn mnn V?’Ni .-nun 

pn un’n nvi pVrmn .Vpip niVsjn Nin miynn *7\y punmNn ini^p’ 1 ? mrrnn inN 
hn .in pppiyinn p^mynn nnuNn vn7 ’7myn miynnn ppomn puyimiyn nnmNn 

:nmn mm Nun 1 ? nyoN piTunn 


n'vm'YJ rrruN . 

-= ni 7 ^] 

n\j\ 7 \um nunx 


Plummy 7 dd .p’lyinuy nuniN nponn ’bniynn miynnn nVmp’ pn nNunn ni7mn 
.nnv nnim nunn nmiNn 'jiy nponn rn^’P’ in ,nnv nVm 

pn nnV?n ,5% N’n in’ 1 ? mu 'jiy nni*r*ni3 .nnm 1 ? .D’nnNn pVmmn pn w 1 ? 'nipn 
n’^niynn nnmNn nNiy .tin nmniN 1 ? iim!?n mnn mmn P’^mynn nnmNnn 5% 
no7m" im’7 mnn pppiyinn p’^mynn nnniNn nn /p dn .uin 1 ? mmn (95%) 
."nintnrn nnn" p'jno ninn 1 ? Ninp 1 ? Jinny nmun pnt ."-nmN 1 ? 


pn Nonnn Pin - mV*) 
’Pn\yn miynn P\y iniP’y’ 
.□”isin nmiNn mo nponn 



nu’^n nuiiN nrnn 
Pw niP’xm inn pn 
yn*) A nm .o '-\'\>jon 
niP’sin pn pPnon (pn’ 
npun nnujn 
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nilTHiy 


nVnpnnn Dinn mm tind mmjN mono mmn muo^iy n'mn . i 
?n'nun ino 'py rV?Nn nnun *3\y jrfrmn ’no .ledu vmonNi^o .in’ 1 ? nnm 

.prra imon 


LED mn 

nnmonmto) mu 

pa*V mu 


80% 

30% 

5% 

unji n*UDN 

(nypunnn n^niynn n’ruNfi linn %) 

20% 

70% 

95% 

oinn rmw 

(nypunnn n^nvrnn nmwn jinn %) 


tin inin miun mm n”nn (nnmi ruiy ,mp ,ninny) <pan no tin run .2 
?m»n " 7 )y nV?uun jin Tin n”n nn .win iv>uioi mu !n my nlnonip yrnn 
•in’ 1 ? ni-m nvwn mu'? hon 2012 iNii’niy nmPnn nonn ^ n'n'nn myi .3 
Tp 1 ? D’pinun vn mriy-t 1 ? no .nnnniy nnn in ntavn iNinnn y-pnn ino 


poom m h^h -viyDnn m^nn pn n 1 ? iiyrmn 1 ? i*>’ T\>nn mym 1 ? o^ip’in 
T*tv .non mi’iy Dunlin nn’iion in nm'? Dnmy nym mum ,V?\y ’Pmynn 
mu'? in’b mu in iwm mn .rfcna im^n)\yi iup ipooniy viysn limb 
npoomy munonNVn mm nm 1 ? tip ,(nnt tin nmiyn niTNon) mononNi'n 

.nnv nVm nm^nn mv iop 




.mnn n 1 ? inon .mno^iy nPiun fin nmnnn Pn ip’nyn 

nrmniy (nnywiyn) nmin mruNni nypiyinn mruNn nvim tin n\yn .n 
. i^pniy niNmnn tin n ’nob uroini ,nnN mny ny\y i^nnn mpnn 
.ynn nnon .mop 1 ? y’jmn mu ipn dd^ip onm 1 ? n^nn ,ntn yuan ’n ino bv .2 


jvunn 71 »idn?i 

(nyiirosi) 

nypunnn n*)DNn 

inwoNi) 

jiiVyin 

(%) 

paoan 

(ONI) 

mnn no 



5 

75 

in’ 1 ? mo 



40 

40 

wonwH'bs mn 



80 

30 

rr\n*imKV?o mn 
jvopomp 
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pun D’rnbnn hpno Dno oiynnnb wv nmnu up ip 1 .nib^im poonn bp qou 
nnm viyon b\y mbpn ompob .i»n i\y»i vttonn nibp :nupb ’nto ’bniyn Tiyon 
’nio ,qDm .nmmn nnaruNn imb’P 1 qN * 7 P wiym pn npnsn ppnip np qo bo 
□”nn tun ,nnun nun >o 'pp ,nnmb nrn 1 inn ib\y D”nn qnNiy myon qnpnb 
nmismiNiba mu biy pmnnn D”nn jiini ,nip\y 1,000 Nin ya>b mu b\y pmnnn 

.nipiy 8 ,ooo Nin nmpomp 


.nnt nmipn nn’Nnn cuny DUion nnu miy 'pp pirn oouobiy nbnm 
.nnnNiy nibNiyn bp up nbnmiy pmn qno bp 


(uni) poon 

(nw) ysmn n»n iiin 

(n"w) m5y 

mnn md 

150 

2,000 

5 

pa’ 1 ? mu 

40 

8,000 

25 

n^opomp n^^DiiNi^o mu 


JllbHK/ 


mun D’lynniyn nym (npiyuNnb'pn) nuum iioumn pn niyn . i 
q\ynn) in’b nnu rnpnn (n”n jun bo qiynn) nnN nmpomp P’vmmiNibo 

.nnon .(pt pno iniN 

?n"\y 0.54 nvi npiyoNrib’p b\y nibp dn (D’bpiyn) ’Quon yioomn inn .2 

nvimmiNibo nnm lyin’iyn pn pnsn >ddop iiomnn tiNn : napoo ipmn .3 

.ipm ?nvuponip 

."mono inn 1 m id 1 nimoon nnm lyin’iyb" :nrn uoiynn pn nnon .4 


dinh nivua nmPiiDun 

TiaVun 

bNO qubub on”nnb upon .D’pmn nunyb mpvnn P’bniyn nonpn Nin qubun 
vobiy nnnn inp>pn inn .urnnn pniypnn Dbipb nbnmiy nniPNm qmn nsno 

iqubion nni 

vpbn bon mr nun mm ’bniyn bipn nyNOiy mmpn bp Donnn iiiyNm qmbun 
on^nnb upon ,qo dn .td Dnrb pmon mm nnoi bipnn hpnoi ,i nnm nuuyn 
mm mpsnm mnpinn nnnuorN b\y no bNO inn’pobi ’bniynn bipnn muob 
nnnuorN b\y mo noiy lbu Dupmn .»T»n ioino ’bmynn bipnn ’pbn bob ’bniynn 
niNn mpnn nniy nn>nm upno - nnisp nnmnn ’bniynn mm nipsnNn mpin 

.(muiyn Dnomb’p 300 , 000 'D) wino 

no .oun bNino nin nnnN D’pnmb D’pmn m\yb niPDNiy iiiyNnn qmbun nN 
Dun’D b\y anon qn 1 ^ Dim pop pbniyn mn D’nriy mpsnm D’pmnn pn nnpnb 
,unin nno :mm b\y imp bp D’Nnpi ibN D’on 1 ^ .moo bobi piD’9 inm bob ,niN bob 

.Dim up in mm pis 
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nmwpn »ysnN in pni nnVfru no^p in pmy mpnn ,yn\an won mnn'a ihtnr □nm'an 
nn .nmann .din m'a ,pnyn o’Nsm on 1 ? mnmnm □nm'ann nnnw mnnnn .mnnN 

.nmno nym 'ay mNsna mnnn ’’amn 'aw nnnm 'aniNn 

mnyn'a nn mnnn omwn omnn pn nmwpn ’ysnN min'? - ivyn I'ayn □nm'an 
.qm'aon 'ayio vo'aw linp’y’a nnnn ^ayo 1 nmwpnn ’ysnN .nnn>n niymn 

:ni^*yan nman 

nn :mnnn m]iwn mmpnn pn ymn *aw nmnm n^y 1 nnnyn'a nwp ’ysnN pnn'a 
.mmn'ann 'aw nminn mm momnn mn .'aniNn nn .nmann .m'amnn 

:m*yn 

.□nmyo .ninia .mpoon ,(ninw niVaio) 'anwn mmpn inn ,pinn mn nmy □nniwn'a 

.nnnm 'anwn ’Vn 

:ni^’yon ibnn 
ymn wio»n .n 

nnnyn'a wmww omn nnn ^y ymm qm'aon ^yio vo'aw inp’yn ^y ymn iwon 

.qm'aon mysnNn ymn 

roman nmwpn nmyn |iann .n 

mnnw nmwpn nmyn mi mnnn 'aw nan pnnn mnnp 'an .mmnp'a lp'annn 
.mnnn ’p'an f n Dnun nnnyn'a nnnn *a’y’n ’ysnNn 

□mn Va’Nn im'ann .nmin'a .mnnn nniwpnn nnnyn *aw o»myn n« mmnb on^ay 
pn Yanv Dmn Va'Nn .niynm 'anp'a mi niymn ni'aw'a m nnwoN mnnw mwn 
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niNniy^ ,nonn ynn pin 1 ? lornmn .Dnysniy nonn 'yy mspbai nno .2 

.nyi nonn t?nn nony'? mysn 1 ? ,mnn 

nnponn dni rmNmn nN ,’ionn n'mn nN moon n\y non nn iron .3 

.linn mViyn 


■Hidn iy’\y pro np\yn :nn*nr ’vsdn 

\y»i D’nn D’m Dnynmyn num :a* in’iy 
.nno’n'jD mnn 1 ? 
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inw cnn 1 ? hd mv nVm Din mno n\ym p ,mv nVm nun nomy "no • 


.nnnon miunDnu 1 ? 


iK/jm jin DV’^nn *J7in vion tno 
?nonn vi*7 mnn mm ri 


nivnoa nmu Dinn nouin .(n’nw) Din u^ip Nin min D’nnnniyo 
'no .n^iy V?\>) mitnanun mi^o ,minn ’p’p'jn nymnnn nyunn n”niNni 
Din nino nniN pVi ,inv nbm mu> D’p'p'jnn mno p ,mr nVm minn noniy 
.mv mup p’p^n bob nnuan nooini .o’p’p'm mv do np'mnn V? nooniy 
mv Vm oqdd in np^nnn Dinn nonin ,d’d ^ip n^ni mno D’nnnn nimo .nnin 1 ? 
nooinniy ^dd .Din mno nniN >t by D’n by mop mno Dimno "lumn D’p’p'm 'piy 
.inv niup nnuionun rv’tyn p ,mv mup D’p’p'mn t>\y nyimn rv’mNb 


□in 



do *7u np"7nnn oin *7K> nonin nmx ,mv o’p’P'mn oddd ityxo 
mv mop pyVn ruwinnn iuniJin n»nix nocnn p^i .D’p’p^n mv 
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ininnrmn7 nK/mn Dinn mm ra i\u\ 7n .a 
'ik/ii nian unnK/ minn aiD ra7 nia 7 k/ 

\yn\y ninp 1 ? D’onyn Dnoiyiy <in ,nnnp D’n ’ni urn'? ^inn Dn iyn\y Dva pnn 

?nnt nma 

min *23 ,aoiiy Dnmn 'piy nmr ninoD 1 ? Din 'piy didd nniN m D’poon nyND 
d’d 'piyi *711) nniy mon onai omt d’^d nm dn :nmn7 .nniy m’na nnnn’ 

.d’dhd inn Dann’ 'pinn ,iymya npiy iiya 1 ? 




ninnnnn D’n Piyi Pin Piy nniy nion ny?o 
□’nnn mi’ onnnn Pinn .tyntyn 


□inn niOD - *Piao oin 
tin nooP ’id mrron 
mm Po i"p i Po nnoiooon 
,nm< DinPs nPpnn 


Piy mv mop nma mym .mniyn Pinn *p\y mionononiy HDiy N’n pp na’on 
nnonP .m’nn nniNa D’n 'pip nnononon nriyp myinn Dinn nmD nyNn Din 
nN nniy 1 ? hd nirmn Dinn nino Nin ’’poo Din .*»Pmo Din D’NTip nmnn Piy it 

.nnN omPs nPpna min Piy )"p i Piy minionon 

non pPi .D’on Piy nrn jin) Pinn Piy ’Pnon Dinn .i 1 ? 0”9iNn ’'poo Din iy’ min PdP 
nniN nN DnP D’pooo nyNO D’n *p\*> nniy non nyND nnn nnnnnn 'pin Piy miypa 

.Din nma 

Din 7k/ nvnn nirn 1 

hd iym Din nno miPD ,oinPs nPpnP ) w pP 'pi') nirnn rmi ’Pnon Dinn 
Dinn nN *nmP niyoN .nnN oinPs nPpna nPpn min Piy tnN )"p *p\y nnomnomy 

.ovtPit nPpnP ddP nmPp Piy nn’n’a dp ’Pnon 
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.□’iiiy D’inin *7\y ^uon Dinn 'py cnini odsw rn’iQ'piy n’non 


(ovrts n"7ynV 3"p"7 "7V)) *bw nin 

■minn 

4,200 

C?ro) D’n 

2,440 

"?ni3 

2,100 

(psin ,mp) D’n 

2,100 

V)01 

2,010 

(ta .OHM) D’n 

1,700 

w 

1,400 

103 ins 

1,300-0 

P’UD"70 

1,200’D 

"7H!>’3 inis 

920 

d’joun 

900 

DI’l’m'TK 

880 

}1O0 

830 

yin 

670“0 

noiot 

450 

"7113 

385 

nunru 

235 

quo 

140 

n’ooo 

130 

ont 




nmiy ’n\y in\yn .n^non D’linnn D’yiiy onoin 'to ’’juon Dinn >nni jin niyn .1 

.nNinynn in nV?iyn 

.□’an □’□ oy Dio -pm nnt ddo m'jyo l ?no nmipi nvvnftN nmip D’n’in .2 
.irbiy miDODDDn m □’rnni □’□□ in nvoipn ’n\y hn D’Nnnn nn inr nriN 1 ? 
n”mp it’N 1 ? ,nn\y ivn nvoipn ’n\y "jiy nniDionuniy niNnn mnnn niNmn 

?ynn ?*inv nmoi nwionn n’nn 


124 



II 


xin imy ‘jvj ’Vuon oinn 
nVunV I’p^ "7i’3 1,200 



C7T11) D’n *7e/ Ouon Dinn 
n"7Un"7 3"p"7 "71’3 4,200 K1H 



Min yu "7»y ’"7uon Dinn 
n"7un"7 3"p"7 "71’3 1,700 



Min nnr 'jv ’"7uon Dinn 
n"7un"7 3"p"7 "71'3 130 
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Dnn 1 ? ins .trnr D^on niN^ni nnn miunonra Dm t>\yi imy ^U) nint nion .3 
Dnmnnn nnN 1 ? .nnt nmnyn ran 1 ? *7p 50°C nwiomrt omn nm ]mr\ nN 
.lpm ?(mv tion nm 1 Dinmn int m id 1 ?!) ini’ nym oin nino poo 1 ? ins nm 1 
rm\y moo 1 ? poo 1 ? imiy oinn nino ^y ^non tnnn ymiyn mjpon ipmn .4 

?mm nniNn innnnn) no ooiiy onmn *?\y 


.nn\y ’'jijo mn \y’ doi\2> annin 1 ? pV» .nninn 'pw nnon Nin »^no oin • 

no inv nVm Din nwo toih p .rnr ^im min ^non Dinmy ^oo • 

.mmn nniNn i^iy nnonDnun nN m^yn 1 ? 


nun 7 k/ nninanDi ’il'K/n ri iK/r/n .a 
ininnnnnV nu/mn mnn jiiiid ri7 

i^iy numonon p ,*inv n pot <yn onnny ^DDiy D’y-rv unoN mimim invoon 
oniy inn Dm ^xy mivnonoo nnyn tin ipmn oooD^iy ni^yon .mv n^yn 
.oinn nwo in'? mimonoo nr\yn in nyp 1 ? win nnpon ipmm .omnnnn 


Jll^'UD 

Mon mnn - ivy™ Jiimi* 



□in 1 !! -\YJTn D'n 'iyj nnoiDnon 'U'\ur\ 

am Dm 200 mom dh :ntn noon m iysn D’im>n 
dh .omn nnonanon oi’iyn nN Dony im ’pnon mm 
- oimnn int mnn am 1 ? npoioiy Dinn mno nN nnyn 
Dm 1 ? npoioiy Dinn mno p ,nnv -poN Dinmn inny ^oo 

.mmn nniNO mv nbn? 

miunonon in \ynonn nN nmto .mwnonvn moyn m 
nimiNn Donon /inn ^xy nm^nnnn nnonono 1 ? nmion 

.AT 

miunonun n^yn nN nm 1 ? o ,at nN liiym Dnmnnn 
niNmnn nN nnm ,im pno Dinmn n^rnnn omn 

.Non mnyniy pn 
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jiiVkk; 


.viriN\D mbNiyn nyi qua nmnn 


mn’nn inn mnn 'iv (AT) mienonDn m^y 



(niirr) \m 


nn”n nn .25'C nn”n D’nn "jiy n'n'jnnnn numonun .1 
.miy’nn q*n tin idio ?DW’n b\p rnpi 3 inN 1 ? on*?\y miunonun 

?12“C"3 D’nn "jiy nuvnonon nN rilin'? no yini qm nno .2 
?24°C _ 2 D’nn 'iv nninonun nN nY?vtf> no yim qnr nno .3 
rp’^yn qn iiypn nn :qm onmnn nmmn in nnpon ip’on .4 
iD’n 1 ? D’pouniy oinn nino (AT) trnn 'ro miuionun 


.min 'w nnnon mno Dnn 1 ? hd mv n^ni Din nino nunn qo ,mv Vm nnioionun \ynon\y 'pdd • 
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T117KK/ 


oinn ,non b\y noon pab Dinn nma pa niypn nN Daob hd 
pn ninoionon nnoni ,’iiyy nun nnniy minb ’i”QiNn ’boon 
uh nna ,non b\y n’nbnnnn miononob n’oion miononon 
:nbNn onpnnn inN baa D’lipa miDionn nbN pan noiam D’b’nn 

(m) minn nina in ,minn iniNn Dmiyvn D’oo oiy D’nnnn . i 
mna n\ym p ,mi* mop non b\y nonmy baa .nniy nnbiy 
D’oon o\y jin non 1 ? ’ia mv mop / mv nbna / nnr Din 

.rrrnn nniNa nbNn 

m = oi3 ioo m = on 100 

AT=10X AT * 10°C 

(c) ’boo Din ddd mN bab in ,nnr Dnono d’QO oiy D’onnn .2 
Din nina n\pm p ,nm* iop no biy ’boon Dinmy baa .nniy 
nbNn D’oon oiy nN Don 1 ? >p mv mop / mi’ nbvn / nnr 

.m’Dii nniNa 

m = 01 ) ioo m = ouioo 

AT = 20X AT = 10*C 

.nnr onbiy nonm minn iniNn D”i\yyn D’oo did D’nnnn .3 
n\ym p ,mv iop non biy (at) nnionanon momy baa 
onoiy nN Dnnb Ha mv mop / mv nbvn / nnr Din nina 

.n’Dio nnonono nniNb 

?Dinn jiidd nx D'lE/nn wo 

Dnnn’iy Ha nub poo 1 ? l’mny Dinn moo pa unp \*v\» liNsn iay^n\y nvib’yoa 
imam odd n\yy qiimy nmnn bw ’boon rnnn ,inon pa 1 ? nonon nmna 
nina pa n\y» on* a”p\y in’aino o”ioo ooinn iau> Down nbnna .nmononon 
nmononon woon dn .nnivrb .nmononon wnom ’boon Dinn ,nonn pa 1 ? Dinn 
dvn ’boon Dinm nonnw ’Nina) 2 ’0 nbm Din’nb mnnm Dinn nina oi ,2 ’0 bim 

.(nonwn 

nmnn (c) ’boon Dinn no ,i"P bw nmnn (m) noon no D’vnv dn 
awnb owon ,ombii nibyna (AT) nmononon wnon nm ovrbs nbynb i"pb bVi 
:nnoon niysnNa bVi bw nmnn (E q ) nob poob w’w omn mna pab Di’a niypn nN 





E q = m • c • AT 


nn*p b\y mpob ini non (Din no’bp) own b\y mpnb in nn’Nnn nNrn nnoon 

.(Din no’bo) 
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:nmn 

nnvnonu .25’C P\y numonua (o’n J"p 1 = n’D *imP i) D’n nu’P 2 tu pm mmn 

Tiu^p D’nniy mnn mm ’no ,75'C'P nnPy D’nn 

m = rp 2 :trnn non 
c = nPynP V'pP PVa 4,200 :D’nn P\y ’Puun Dinn 
AT = 75 - 25 = 50°C mvmnDnon \ynon 
:N3n ni\y>nn >9 Py (PV) iPp 420 ) PiP 420,000 N’n mPp o’nmy Dinn moo 

Eq = 2 X 4,200 X 50 = 420,000 

moon nmn 

.(25 C) nmn numonuP mpnn 50’C P\y nninonvoi rp 0.5 P\y noon Ptm mn 

?mnnn nuPmiy mnn mm >nn 

:D’N3n Donyn t\h nn msn mnn mm DiiyrnP nnmn \ynn\yi 

m = j"p 0.5 :Pmn non 
c = nPynP 3"p , 7 Pi'i 450 :Pnn *?xy ’Puon mnn 
AT = 25 - so = -25°c rmuxnonun \rnon 
.(mnPnnnn nuumnonn noim moion nnononun >o ’Win nniononon unon) 
:Nin miymn ’9 Py ,Pi'j 5,625 N’n Pnnn mnn nuPony mnn mm 
E q = m • c • AT = 0.5 X 450 x (-25) = PVl -5,625 
.(oin vPo mnniy N’n mnn mm Piy ’P’Piyn noonn P\y mynuran) 

nunxn iiiri*/ pirn D'aia n Din nun 

ninD .nmnni nnio mnym d’du my pn *aiy mn dn .mniNn nn’iy pin ’D Py 
nnmm \ynniynP nyDN pp .uPp nnxn qnniy mnn mmP mny nPo nnN nmy mnn 

.pap qua miy Din onmy onpra D’my D’nuy’nP mnn 



ninD ra ny’ on* o”p 
D’nD no7pjty mnn 
Dn ik/hd oipmpiiy 
o*nn non 1 ’d 7 D’nnnnn 
nniDnnnon enom 



ninD I’D ny’ on 1 o”p 
pmnn no7cmy Dinn 
1 ’dP mpnn xin ny?o 
wiani pinn non 
nnitnanon 




n’7xniyn n”DipD noPpny Dinn nmD7 nmy nnn’n n”Dipnn nDPany Dinn ninD 


ni’iyp ,(m) qun nonP i\y’ on’D nNsm uPio in uPip nmy Dinn mm • 
,’iiyy nun nnn\y minn P\y (c) ’Puon mnPi (at) nnrnionun 

Eq = m • c • AT :nnmm mysoNi mNinn it mm • 
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TlrtNt!/ 


Dinm ’pi3p33 lynmynP d’ inn nnp nunN3 . *\ 
.D’liy’ p3iy nimnn nin’nP (D’nn o’n Dn3iy) 
nnonanua) D’nnn D’n i"p i i3iy own pmpn 
Piy nnmanuP mpnm mi’D3 min (ioo°C 
□in’n popi D’nn in nuPiiiiy Dinn mm m uiyn ,20°C 

.pnpnniy 

i nnr i’D3 mn’n nnr mPniyn nuPo *7y .TD3 D’n i"p i n’Pniyn nuPo Py mn’n .2 
nrua .20°C3 nnPy piyn nwionui io°C _ 3 nnPy D’nn mivnonu .iniy i"p 
.ynn rinon ?mv nPni nn”n npmuiy n’Pniynn mniNn mm Dnpnnn 

tv 20’C *?\y nnmonm d>d i"p o.i jinn inw mom ioo°C-p mnn iyii inmn .3 
mi o’nn Pn mnnnn myiy Dinn .nmyn D’nn Pun mnnn Piy mnvnonuniy 
.DinP rmn Pdd - nunnippa lyn-mn noon ,23°c-p mPyP D’nn nnmonuP 

?mnnn iyii 33 ’n Din nm 



TDIUTPil 


i]”n "7\j ln^Qwni D n nn * 7 vj ^iaon Dinn 

D’nnnnn D’n pp rnmN D’minP mom nan Pvti Nin D’n Piy ’Puon Dinn 
mm miNn irn Py nm nyoiyn iy’ D’nn Piy it nmnP .dnP D’mpnn on dnP 

:nmnP ,D”nP n3i\yn 


nnnno lyniyn orn iPnm .ypnpn Piy nrn Pin D’nn Piy ’Puon Dinn • 
.inn nnnnnn my3’n iP’Ni ,dnP D’nnnnn D’n >n - niymn nm D’n nN 
miNm niy3’n nyra Di’n iPnm mi’ annp l’Pyniy minm D’n ,pp 
Di’n Piy mnnn myiyn myn’n Pn D’n in amrn mpn miNn .mpymy 


on tun 



.D’n qinP D’Dinon niyn’n mm yum y”on 

DinP .D’DD 13133 3D31D D”n D’llS’ Piy D011 • 

nonnn 1111103 nn’iyn D’nn Piy Pnin ’Puon 
nnm .D”n d’to Piy qnn mionano pn 
unP Dnnnn D”nn D’ns’n Piy dou di .d’dP 
Py pnP ny”on nwn m3iyn .dnP mpnni 
nnonanm Dmnn D”ii’iyn D”n Dmu’ 
n’nmnn n3’3on Piy nnonanun niyto qiin 
nnn amsv nyto PiynP ,ni’ii2’p3 mniyn 
.non n3’3uP inno 


ittd Pu nuoiyn w D’nn Pty nmn ’Pnon DinP 
D’n in orn muua nawn mnp nn - n’lixn 
nnn nnnn ntn’n Px nni’ npn 
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01733 Din 

?ynn .pimp tny niyinp D'lymn uniN u'jiy nypn ohnpd D’n i\»»o 

t?pnn □n'py pnmonop pn dhtidi d’d D’DDnn my popn topp 

.Yro DW’nn 

miunonu 1 ? D’ypn d’dp nyND in .n^iy d’dp nwiano po’jp n’pnra 
poo 1 ? Dmiynn uniNiyy m nimyn ppn d’dp bi» nwianun .nn’mn 

.□in dp 1 ? 

pnvnonup pn d»ttidi mp □’□□no tond non non piiyy 1 ? nyoN 
’nsm miunooun ”ir\y pn PNnn Dmo^iy <iup .Din’nn 1?3 t?PD:i 
□nn\y d’dpdd DmrNn <ynn pnnp 1 ? nyoN .no »io’n D’lymnnp nmxn 
d’dp mivnonun Dnn\y onnN DmrNn .nViy D’nn *?\y phoioddp 
nsnn D’n ampn my .iiopp T^opn m ^nppo <ynp ipin .Piniyn ppn 

.ni’pp t>pnn pnmonop pn amim n ^\y 



D’WJin .PDnnn in Dmtn o’Nxr ik/nd 
nnnp Ve; myinn 


mio-iano D’n " 7 ty in’i 7 in Dinrn 

(°C) 



my ix Din’n nnpui DP^t/ nnsn nxnm o’nn 'iv pnononon cp’irty 


nsnn my mipp anniy Dm^pp ^y Qmyn njpiyn ppn mioionun onniy DmrNn 
T'ppp nip nimyn min 'piy mmrn nm my t^ppp .nnN mm*? nnN ptmr 
^m 1 ? pmnn miy minn my i^ppp ."i^pnp iivnn p^p ,oin vbio in dip vbip 
minn my i^ppp ,PNr nmy"? .Din uVip t^pp nip (pp’pi) \ib ^roo in (tip’p) 
in ubyin Dinn .Din d'jid t^pp nip (iiNoy) pinn 1 ? ^run in (pry) ^m 1 ? nn miy 
.*oi»3 mn :NPpi min ?"p i ^ry mmiP nm mynn d'pdip 


ppunp niOD - oit» oin 
i"p i omo nu'jpin in nu'join 
nnN m»as nmn my min ^\y 
.nnN 1 ? 
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N’n niyniynn .(i"p/VTi iVp 335) i"p/?i'i 335,000 sin mp biy oinon oinn .nonn 1 ? 

.nn’ODnn u’jpi nrn omn .yri 335,000 N’n mp i"p 1 nonn 1 ? nsinin Dinn ninoiy 
Dm i"p 1 nyNo .nnivfr .pon T^nn \ynmn\yo di nn’iD 1 ? nu’joi Din 'yw nnt nino 
/n'l 335,000 'iiy Din nino Dnn nD’ioi .(o’NOip) pmo 1 ? 'min onmy 

.ptm mpn liio .nvuvn ”no Dnynmyn nniN onniy Dnny onnyon 'iiy Dn'iiyo 
.nro* >osn niny 'w D’o^nno dido Din 'rv nu’^oi nu^p 'ly mm po noouD 



m'ntyu 


Din dido nt Din Nnpi oonyT 1 ? ynn .dido n^nn myniyn nN iVi’nn iiyon .1 

?D 1 D 0 

niopyo onynmnn mimonon ”ii’\y nN nNnnn ,mipn nnyniy pin nnnnn .2 
.d’idddo d’ididd pin Dniiyn D’yupnn .D’D 'iiy nvp in oinm 
u'ioi omn 'yv Dinon omn dhiis D’n^iy 1 ? D’ornmn pin D’yopn i'o’n ,n 

?niDD o^po in no’OD 1 ? 

?Dmn *o\>i ♦biion omn id opoiyin pin D’yupn i'i’n .0 
no .Dnb\y (no’y) nnmm Din po 1 ? om 'iiy (yiNQ’p) jinmn Din pn n\yn .1 

’Do'iiy nipoDn 

'iiy nuDODDD 1 ? mp’ nn .nononn n»niN v^ip Nin mNnn nmn iiono .n .3 

?po nNSino ru’ODn 

nn’oun ^\y nnomnD 1 ? mp 1 nn .nn’no 1 ? n»niN v^io Nin nnynn nnin n\yN 0 .0 

?pn nNmno 

.nnnp niymn 1 ? nnni n!?\y nynn d’d ^?\y nviNnn ynn vrnon .1 
imionoDD 1 ? Din pi bnnnn nN niymnn oinon Dinn nyom 120 .4 
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JilVUQ 

opa>n «0 

Oioo'anaa 

jiunn 'jk 



www.ebaghigh.cet.ac.il nvns '1M] (n’jnx "lrwi) D1DD Din 


^vaonn uipbm aPNn 'aN maam 
nnm .noi^naui pin - a"un!> 
nwop 'aN miam ,np»r*a Dmpa 
pi'a’poa iapai, inina nrw »a»*nn 
,m»apn *apnn d”ij»w 

asno om non 1 ? i^am it nmana 
n-pasn 320*3 api (oap) psm na’isn 
o’nrwn anN aipp'ai ,(Dm hn) n 
.Diomn tanoa aoma o^nn 

pn mom nmann on Va>pon .n 
D iomn -^noa .nt> iaon”w ap omn 
.n'apon in npoon 'ap mrn'a »t 

'P’P'apn maoai na’ann 3203 Dmrwn anm nnioaonoa D’nrwn anN upp .a 

.omn bw 



*?v nmann pn warm 'a’pon'ai attp'a Vaam 


.ioo°C api o°C _ o omn pn Dmono law T*3nP3 nmuaDoon nrw pn la’aon .) 
TT^npa omn ’p’p*an 'aw pp 2 ioon npimn p’oam'a nmp no 
awNa ,ioo°C N’n Dn'aw naiuaooonw Dma o’wnapon omrwn pn mp .a 
mn”pn Dapiawpa .nmwo nr* Dn'aw nmoaoDon in opin Dop'a D’a’woo 
.(oppop piNi o’p’p'ann anm) omn *aw ’p’p^rin maD*3i na’32n 320 ^ 

?nan 2 n aim aapo T^npa nu'apiw (omn) noamn pooip pwowo no 1 ? :inpw .n 

.’P’p'ann maon pn ptinpop nmmoNa nrpm 


jii^ud 
jrmn nu'niH 



pan htva 


cnnun Dinn 'fr'i 

apn Nin .mipo N 2 ioo nmoa'a aioonoi mon mn (Joseph Black) p'aa nn'a 
mom namaontf? dip pa ppan'a oopao^ iatp vapnoi ,omn nwo pn poip'a 
.omn aapo pam - npmpaman :wan ’pao omn ‘aw lnaVin 1 ? piamm pn 

,omn pmai piamaooon waan ,aomn pma pa awpn pn N 2 Q p'pa ,apm pa 
pntp miapn .namn npma Donpn'a na npw dip pma n2mi amn 'aa'a ’a nboi 

.»^uon oinn ppap nppa 

pn n*ao nip law noon ,p *33 iapw omoaioon omoon aPN 'aw amm DaoD*a 
.vanNW pi* 7 Nwn 'ap opi noon awm pn map .oman oinn ppap 
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ia\y o’nniy p *n>p Nin -uin 'pan .oniN nmpi o’n ^ nn\y ninaa o’nr d’^dd o\y N'm p'n 
.nap 1 ? indpi o c -1 ? nnpnn ia\y D’nniy p nn’p Nin nnNn ^ann nN .inop n 1 ? in o’C' 1 ? nnpnn 
inx D’n 1 ? \yrmy imn pno on ttdi .na’no nniNa Dnnnn'?i nmy 1 ? o’^ann my 1 ? non Nin 

.\yNnn yap\y nnivnano 1 ? yon 1 ? D’^annn 

moon niN^in 

iyon ,iNop n 1 ? in yiNQ’pn nmpi 1 ? ny pn inmpiy .piyNnn Pana D’nn mnnnn niNsin 
iyom in’iyon nnNn ^anaiy D’Niopn D’nn i^’ni ,ny\y ’sn pna nomn nnivnonu 1 ? 

.’sm my\y icra nnN 1 ? pn nomn nmunonu'? 

moon nnpon 

rVn-n nn”n D’nn indp iniy 'jana nanon in o’nn inmpiy oinn ninaiy p'n pan niNmnn ’o'? 
P’on Nin p pnn .piyNnn tona D’nn m'pw oinn ninan (pya 21 ’D vnm ’o'?) nanna 
nnN "Din mov" nyi >n aim 1 ? pmn asnn D’nn pn n’ayn 1 ? hd "Din mm’" 20 mmnny 
"nno3" Nin d’d 1 ? paiuiy Dinnn p^niy pn ynmyn .nonn nmonanu 1 ? D’nn nN onn 1 ? hd 
." oma Din" Diya it Din nina 1 ? Nnp p'pa .Dn'piy nmunonun y’Diyn il’Ni 


jiiVkk/ 


lira pia) ’ynnn npnn m>’\y ninnpym D’aonnn nun .1 
pm niNsinn moo ,yo\yin min y’oiyn tnw ’inn .oomyn 
Tp^a 'jiy ’iD’ia non n>^ D’Na (noponn npon 

Dnnnn nniNn irn niyNa .j'piy nann pa nni’iy nnp manna .2 
po ny onNiyi ooinnp D’n’iDn nimpnai ,iW? nnyon a*?iyn 
yaon myain on mvaon p^a *?iy 1000 mNmn ns’a .y’pn 

?iV?n 

pon 1 ? na Din *?\>> mop nma pn mnnny nan p^a unr no 1 ? .3 
.nmononon m^y 1 ? Dmi noun Dinniyi ,n!? in ‘nn'? pain 
a’aNa mnpn normn nN D’oony vn omiay nniDD’iyiy iyui ,n nD’on 1 ? nunn p'ya .n 

TimyD 1 ? ’ynnn pmnn nn .nnai nn”n pntd nu’onn on 

?itn nu’onn nN pnon p*?a ^ly ’ionn nuo .a 

nN n\yn ?mnn nnpon 1 ? Dnym dnd .iniN lyxai non niDn .p'n ^ly nonn nN ntniy .4 
.p 1 ? nia’oa urr niNmna D’^ran D’n”p dni .p'ya 'jiy inon 1 ? onyirniy nonn 
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nn'jn 'jvj i nonn 'jyu Dina Din 

nmn ^ i"p irt nmrnn mnn niQ3 Nin iimnn oin in nann owa oin 

^ HT3S nso 1 ? pain nma 3ann top 1 ? hd 

min ^ V'p irt> naimn mnn nma Nin nn»nm oin in ntwn owa oin 

.n !?\y m’K am 1 ? bru ’pip htk aann Tap 1 ? hd 

□in Hi’ mm ■jdVi ,mmn *7\y nnan nid (nnmn mn in iimn Din) didd mn 

A*? ’P’OINn DIED 

*?\y nnnva) mniy anmn 'jip uidd Din ^y mum miain □ddd’?!*) n’jam 

.( 3 "p/'?V 3 D,n n * i 720 " 7 T 1 * n:)nn TnnV hd 

.nnnNiy m'PNiyn uyi n'nun umnn 



(rp/Vi'l) nn*m oin 

(>*p/Vi'J) ■pn»n mn 

minn 

846,000 

108,000 

bno 

1,369,000 

339,000 

rpjinN 

461,000 

58,000 

!»•» 

213,000 

13,900 

l^nn 

2,257,000 

335,000 

o»n 

5,858,000 

23,200 

moiv 

2,336,000 

105,000 

<103 

4,730,000 

207,000 

nunro 

296,000 

11,400 

n’ooD 


JllVHK/ 


.□nViy nmrnn Dirt iimim Din pn niym rtoun miamn mmin ’i\» nnn .1 

onpn ym ntym .nrnrnn oin 1 ? jinmn oin pn ’rnn'? mon iy>an (ramn) .2 
min hund n?n mam m'mn mnmyn 'jyi minn 'piy ’p’p^nn mann 'jy □a'jiy 

.ni bnmi pam * 7 \»> nmaa aarm nmy 

■?\y nwnooua o*aynn mn hn j"p i mwa u'pdd (VTj Yrpa) ain nm .n .3 

?iooc 

mn i"p i hund (Vi'j V?’pa) Din hod naiyrn L, = mc-AT nnmn nrym .3 

?(37”c) qun nwioni* mmpnn 100 c ^ nninomn m^m 
*mv nnmn mn hnd nmn yim , 3-1 n mmyo 1 ? Damnuyn *?y lmon .3 

?mnnn mnn nmn nyNn 
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nimn 


m 1 :!* ixn ’l] 1 ^ nin nD^n in noVDin Dinn didd iw'n 

>u>\» -[V jin sum 1 ? -toon ,(j"p/bi':i) nmnn b\>> oimn oinm (j"p) nmnn mm nyn’ dn 

.DDOObiy nnonn mysoNn nmnn biy nvasn dsd nriyn -pnDn (bi'j) nmiNn 

oidd Din x non = htuxh nxn ’lrua romn Dinn jiidd 


.nrvmn b\y oimn Dinn m nnom dh’so no’nb in nb brim Nin mnm nsn nr\y dn 
.■ pn’nn bw oimn Dinn jin nnom D’n’sn no’nb w bmb psmn Nin m»asn nsn ni’\» on 

.ODDDbiy mbNiyn by uyi nnom nry>n 


JllbXI!/ 


hd D>nb Tomb t*is (bi'i ibpn) Din nm .1 oo c b\y nnononoD D’n b\y i"p 2 \y’ tod . i 

?b’bD HNn’iy 

nr\y on hnh .N’opm nnnn o’C b\y nno-ionoD D’n b\y (i"p 0 . 25 ) on 250 nn\y oid .2 
nriyi iimn (bi'i ib’pn) oinn on in\>>ni ,mpb D’DOin oidd onn bD in\y -pbnnn nmiNn 

.Dnbiy nmsn nsn 


TDJIUT’n 



A ^ 

Nim nunn DHKnn D’n nuinn I’bnm 

mpnn 


I?*n7 lJiiTwni d^d * 7 vj nmmn Din 

□TNn nm Dinn 

-npn ntn -phono pbi ,n*niN ubip -pbnn N’n nn>m 
D’uini - UNO nm Nin Dn b\y nn’mn oin .odhoo on 
briD nsoD my’ d’d biy inN V'piy hd bi'i 2,257,000 
qm oinn itnd by m’oiyn nm nmiyn nob \y’ .n nsnb 
nson oniiy on ,myn 000 nounn nynn didnd :DiNn 
,D’o nn’mb noun ,pb .»n nms nsnb »bm oms 
nmn nmiNn .nmiN obip -pbnn Nin nynn quo -pbnn 
-|rrn Nin nytnn limn .iniN nmpni nyn non nnpbi 
nib’yo ]otd biynb .DnnnniD qu ni’pb nnm nb’y’n 

.nnm noon 
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jirartuau iii 3 iuni mn 
nniiK mnnV 

.imp 1 ? in □in’n'? - Dnny o’am 1 ? Dim \yin’\y nnyiy niniy nimVmo nmyn 
■pin Din - nmiN nnnn nnynnnn tf?N nmym .nyi Dm\>) Dmiron nym!? 
ninin n’n’3 nmiN in nynn n’nuN - "p’nyi ,nyi nynn n’uuN 1 ? ,n’n’3 nmiN 1 ? 

.□in'? V?i 3 ,tmnN nmiN ’no 1 ? 

Dinan Dina \yinny nnyiyn .Dmpni D’nrn iid .niniVmo niaiyn \y’ 

.oin nuNiyn m niNipi d^nd nmyn .Din’n in imp ills'? nnmn Viy 

lo'UTm omim □’■nnn txo - Din mixvjn 

T'nn .nanun tin npn Nin p^i .nmiN uVip i^nn Nin nn’mn i^nn 
Dnyin .muon dn Dnnn Nin p^i .nniJN u^id T'jnn Nin m’yn 
.imp 1 ?! DiD’n 1 ? omiyan pan 1 ? m nrn ym D’\ynn\yn D’Dimni 

.nvpn limn Nipin inp’y >d 'jy D’^yiQ D’jjroi Dmpn ma Dmiyan 
pirn yi naini nn>m nwionv 'jya imp 'mi pn’pn nmna 
-inN an om'ann 4 my Nin inynn ’ia jin .DmiD nmnsa mtnn 
nmiN u'np Nin n'aNn D’a’bnm .muiyonm ’my .no’m ,nn’m :nr 
nano 1 ? nniN u’aioi .nNopnn Nn in nun y?n ina pip 1 ? D’sniy HTNnn 
.in D’uminnn Dmbnnni npna impn limn HN’n Dana 1 ? .nnmnn 



D*mn3i ompm D’tynnwn opinions 
miDionoa iunn nyin jin iddnI *ia 

nn’Njinn 


my Nin D\y .nNopnn Nn 1 ? um imp 'am 
i”Nnn 'amn i”Nna .t*n» Nipm ipnn *pi 
viiNnn Din u'aip Niniy hd im n 1 ? ioim (nnn) 
nNopnn Nn it na’on .nNopnn Nnaiy D’onnm 

.npnn 

.iniN ormn ’’aniyn omrs 1 ? 3 nidi nn T’Nnn in 
.onnnn Nim .n'aiy nn yrf? 

nnu’S 'aiy n 3 nyn - nayo 1 ? mnn oimn nn 
impn ’Nn 1 ? yinn ,mpnn V\y mnNn ip'ana 
Niniy ’13 nin 'am'a n 3 ynn nn nayna .nNopnm 
□’\ymn hn it n 3 ’on .npnm n 3 , 3 D'? Din ubio 
.Dn npnn 'yiy mnNn ip'jniy 

Nin D\y ,mu\yonn mnc© 1 ? i3iy oimn 'pnin 
ni’pn bna .npnn Nim nv i* 7 \y yn'jn .oiyonn 
.(nN^n nai i D'jiy) ...nNopnn Nn 1 ? didi 
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ni^Kiy 


nniyoNn tin nra ?u !?yio mpoiy mu nn 3 miNn numono 1 ? mp’ no .1 
.nuvnonnn nniN 3 nNiy’vnpnvonnn’ nra miNn :nrmn 

.toimn tin ipoi 

■pon 1 ? n\yoN □’Mtonip n^n .nn’pn *wnn no dj noono o’nrn *m onViyo .2 
DNnnn ,iniN □on'? in rinn n n mp 1 ? 'no’ prnn pVi nrnon n^iyo pio on 

.pis'? 

?Din ni3N\yo D’Nnpj ompni o’nrn pvto .n 
pvo dn n”s .oomnno 1 ? vmnon on lp’nyn .nn ^ ’noon uimo odod!? .3 
prnn n\>)NDi dioo 'py byio mrniy pton nyND - Dopnn o\>>3 mnn myo 

.nri’P ^y 'wo mnn\y 


nn 


yin 


JllVlJD 

113371 



*7D^n ^*7*7 W\7 li7Jin 113DT1 

oxin tin mp 1 ? ton *rao .oo d”qv m n^on 1 ? o’N^n 3Nvi ’^n 
?(jnV?iD n 1 ? m) n^niyn nn*DN3 \yio’\y n 1 ? 1 ? Dniumiy pinn 

niyy> N'jiy pro osio 1 ? nvp ipno mon .mmp3 nny .n 
. mVriD in n*Pon yno ^ n^niynn nni]N3 lyin’iy 
oduo mo 1 ? Vo’ irvpn ipnn .poon -p^nn obiy o'? i^yo 
nnnN3 unn’iy ^y ,o’o otn in nrnm uinon oinn ^y 
□Vipiy i^nrt? mnn oomn nimy) moo n>mN3 in noVio 
ni'ry’ jin pswn inp .nonoi (nniN mpm nn’nono Din 
.nonoi (yoiyn i»’ .^lyo 1 ? .do) Doninn nirnt hn .nn’pn 

mn .DDnnn non (Dnmnn in d”H 3) D’nrrn nN non .3 
pio riNi in nmiNn nnon on .ipnon "?iy nViyon pipy dn 

.□inn -i3yo 

nprupn ono - nnon n»nbn moniy Doium Dopno3 nn p 
.Dnpnon nio’iy 1 ? nnvyn lyon Tan^iy ni'njnn Dnoi 


0abef48d np^Np thod^n : ■’t-'pu unrriu'? numn 
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DID’D 

mionoDD no mrvn mini N’n ,nnin3 D’pp'jnn nymnnn nynnn n’miN 1 ? no N’n niionom? • 

•CC) ovr^ nVjyn niTn’n nNunni 

nuunonuniy) mv "np" qi^ (mv nnm ftiy numDnuniy) mv "Dn" quo mnvn n’njN Nin Din • 
.nm^p buy in bn'j bny nirn’3 ttdi oin .miniyn on'jiy nvnunonuniy ny (mv nsini ibny 

.ranD 1 ? nniyn mnb> min n’niNnn pb>n .Dipn 1 ? Dipnn mmy in no 1 ? non mom nmiNiy Dyo bm • 

.nnN ovt*?* nb>yn3 min 'jiy j"p i ‘yxy nninonun nN nVjyn'? hd niynm Dinn nmD Nin *^no Din • 

.nn\y ’’jud Din w Dnny annin 1 ? pbn ,minn 'piy nron Nin ’Vim Din 

(\inon 1 ?) nmy 1 ? ,(m) qnn non 1 ? n\y’ un’3 nNmi nvp in Dinm nyn u'jio in uVip quiy Dinn hidd • 
:nnonn niymN3 nminn it niDD .niyy qun nnniy minn ’piy (c) ’Vimn oinVi ,(at) mnnonun 

E| = m • c • AT 

.nnN 1 ? nnN m ’32 nsnn nmy mm 'piy i"p i nyN 3 no^pj in nubbin n’niNn niDD Nin oidp oin • 

Din bny nu’^o b?yi no’^p b?y mm pi noonn ,prni mpo pw .niiiiy nmibniDO nonyn 'rvy lnViyo • 

.m ms mso nr\y 'piy D’D^nnn didd 


niVNiy 


nym onm *yy yrnn nrym .ononn D’umn nN nn m’Vym mnnnn 'jn DD’iobny nbmon nN ipmyn . i 
.(Dinn Diiy’n 1 ? nnom -irym 1 ? pi it pn) nniumnun \yioni noon ,’Vuon Dinn p3b> Dinn niDD pn 


<*7i'j iVp) oinn m»3 

(°C) mvoianun ©ion 

»b«on oinn 

(ovrt>s n^yn 1 ? j"? 1 ? 7Vj) 

(i"p) noon 

210 

50 

4,200 

1 


50 

4,200 

3 


50 

2,100 

1 


100 

2,100 

1 


.yim n» 3 on .Dm qinn bnnn *yiy itd nmai Dm ’n buy nuunonun nb>’bm niyiyn .2 

( 93 . 4 % _ 3 ) ynNnmvo no 1 ? ny’mn n’niNn nmn .ynNmrra bny inuiyn 7 i%m o’ddd D’oir’piNn .3 

.DniN nnnnm D’oiv’piNn m3 nyboi 
?D’n m b>iy nnomnun tind nVm n’^y 1 ? noni nvN q3 ^3 nVm Din niDDiy pn” nsm mmon .n 
.ism in’non ,ynNn _ nn3 nmnnnn nnnonn 3i\yn n’pon iy’ d , du”pin'7 .3 
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nniyy nnN n”3ip ,(25°C) mnn nni\non\i3 niNsm nn\y inoniy ninip ’n\y a 
i,300'd Nin p’uo'ion ^ ’Vnon Dinn .’jnnn nniyy nnnN n’mpi p’uo'iDn 
n'lyn'? V'p 1 ? 450 Nin ^nn 'm ’Vnon Dinm .ovrtx n^yn 1 ? ^'p 1 ? Wi 

tin dhtid npn nnN 1 ?! ,0’nnin D’n did iin 1 ? mmpn >niy t\h d’O’idd .oin^ 
t>\y nmononon .niniy niNinn D’^pm nimpnn nnN *7D ^ nmonsnon 

?ynn ?*mv nni3i n>nn n”3ip ipn 

dpn .D’nn j\ra nnnN niyiy iiyn 1 ? D’nnn 4 n’wm nnNinnn nvxipn m .5 
.□Dm’nn dn lpm ?ni’3ip!? yarn pdi n’n’ D’N3n D’ooiynnn 
.ioo°C :nnr n>nn nimpn >niy3 nwionun .n 
.100 c _ d niup :nnr n’nn mmpn ’niy3 nnnnonon .3 
n”3ip 'piy nmunonunn nnui n>nn bran n”3ip b\y nmunonun .i 

.p’uob on 

n”3ip biy nnivnonunn nnm n’nn p’oobon n”3ip biy nmunonon .n 

.bran 

Din’nn ,75'c b\y nnivnonob 25”c b\y nmunanun D’n mi 400 do’d ib’N .6 
Nin D’n biy ’buon Dinn >d ymi .n’bniyn <p mysnN3 mpn 2 iiym niyyi 

.OVTbS nbynb l"pb bl'l 4,200 
.D’nn *?i»? nnivnonm nriyn dn n\yn .n 
■ pn tin linn ?nmunonu3 nin nriyb mu'? hd niymin mnn mnD ’nn .3 

,3i\y’nn 

,3i\y’nn pm dn ipsn ?n’bniynn qsn b\y poonn inn .i 

jin non 1 ? DH’iynn niyND ynn .(ioo C) mvnnn nmvnonub ny o’n D’nnnn .7 
.oms oin i\yin3 nynniyn D3ri3i\yn3 ?nin\yn nrN onbiy nmononun D’nn 



nro 3*n3 ynn .npsin nnyiyb nDDini ,n’n bN pbn nin nououn nnn nny\y .8 
.Dins oin iiyin3 nynrnyn DDn3i\yn3 ?n”iiD b3pb o’biby 

no iniybD nmnn niyyn nub poo 1 ? inxiy Dinn ninD nnbn D’nnu ib’N3 .9 

.niiDin mniyoNn nN mn3 ?annnny 
.iy3S3i i*7\y ’bnun Din3 .pan bpiym .n 
,’ nbnnnn 3iinnn nmononun nriy3i ,inin’nn3 ,qun non3 .3 
.’n'pnnnn 3iinnn nmunonun ni’\y3i i*?\y ^uon Din3 ,nun non3 .i 
.i^iy ’tnion ain3i I'liy n’oion nmunomn .^iin nun3 n 
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.nnr nn”n tnnmn nVnna Dn'jiy nnvnonunw trail n\>) imrn .1 o 
.onPiy oiD’nn inn nV?na D’aun (AT) nnvnanun nr\y tin DnNnnn omi Dana 1 ? 

(.nnN nanynn mv nna 1 ? in^Nn traun n\>> *7v tun'? nyaN nn 

.Danina nN ipm 



(nii7i)im 


.Dm\y Dnnmn D”i\yy on -]H ,nnr non onniy'jiy pn” .n 
.rm\y nun Don anN in .aninn mwn n”i\yy Dnnwiy pn” .a 
.nnt nonn on amnn iniNn n’niyy onn\y\y pn” .) 
.nr\y Dn'iw nonn mi nr\y amnn myy Dnn anN 'niy pn” .a 
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:VD1\ZJ ETJI'/in 


...\y 7n"7J nr jnai 


nmp rvuniN 
’DnnnDpVN onopoD 
nxun uxn DnopQD 
mrnn 
frraw 
nuPi 
n*’0) 

■7Y 
n , ‘7'7^ 
"7i tiix 
jin’in 


.yiNn _ irD uo nunitf? np’yn upon N’n \yniyn • 

.rpmN nN\yu jvounnup^Nn nmpn • 

,vm ,nnnN-nn nmp ,tin :tniiy duioi jip’Oino nnpjnrrop^N nmp • 

.*nyi pun >np 

.no’n^i dpiip nuniN uiu 1 ? nmn my^ n^uy nmp rpuuN • 
.n’nw u'np nmp u^npxy nui .nunx tino nmp u^ioxy nu • 
.mpm uram nnpiy no ^y -nnV?i D’nsy mm 1 ? D’Vo’ un nmin nun iron • 
.n □”ir\y'? onj^i mm ny nun 1 ? n^o’ iruunnup 1 ?* nmp • 
.pun ’m'7’^1 d’o umm 1 ? ^iira 1 ? ,p>yuft nmpn rmniN dn D^jnn un • 
.Dnuou pulin'? miyni ,nmun nvnV nVi^y nmp nmnoD ouiu 1 ? no’iyn • 










xiin 


.nn’rbun n”os ,nVi!?on yio'jon niysoNi nnny rn'wn nVnyon W? nm\yn no 
pon m 'y'H ^mp’on pipoiD mnn ,(oopo nynn) yinon nn^w ,vti 1? njtNn 
H’ 1 ? nun d’jnd onpnn *?Dn ?nrm nrnroimon i^nn ^ romp ,mNin 'on by 
nN\ym nmnn nowonn ,\yn\yn pin .ih^d npnn nu'PQj nmp .*njnp ’ion 
.om\y Dmo 1 ? mon nay 1 ? nVo’ nmpn nmiJN .ninp jvoun nroon noiiN 
nouN 1 ? mmn iwn ivouni ,\ymyn inn Din 1 ? mmo nnn jvpiin .noon 1 ? 

.‘yinsn •p'jnnn n»nn 

m\yoNn N>ni yiNnnnn oo 'jy nmp jv’vijn V\y np’yn iipnn N’n \yn\yn 
nViyn n’n nnytoi .omi tin oaViyb npoyn \yn\yn .mn'yiyii D”nn Di’p nN 
o”pnn onnN nouN mu'? ininn \yn\yn tin non .D”n noni Niop .fiiyn 
D’Vd» D”n d>wi nrnj’uiuion T^nn nN y^n 1 ? d^id’ D’nnsn ,D’nn limn 
d'dti) \yn\yn trwmnon Dn^nn .yiNnnnnn nmi\yn nnioionon □ ,, pnn , 7 
ajnp riNipj it nrip .ij^n wniynn nmuNn nN mnynn nmp ^ nu^o^ 
nmpn .yiNnnnn 'm onnN d’ppd noiJNn nyon m p .n*w&nvpta 
.(nmiN-morN) nnnN _ nn nmp ,(tin) nNijn iiNn tin nVro mujjonop'wn 
.pun oipi im >*?n mnp ,np’n nrip .(nVno'mu'nN) nbuo^y nmp 

onninm \>raiynn o'jojn TiNn mnn .Dm D’wurw nmonnup^Nn nmp 1 ? 
,inN non nmp .D’nninm \yn\yn mip\y nn ^y onm 1 ? pny uni uirft ,nnnN 
.nyi om'jpo ooio^o pn miwpn pin mnypn 1 ? mrawn ,np’n Vo nrnnn 

n 1 ? .n’oormup'jN nmp 1 ? tronyn on o”n i\ynn yn ’pdti mpn ton .ntyyn'? 
.nt>Nn nmpn mo nn 1 ? n\y’3i nj’N n’\yi3Nn pyn\y ’jon .p 1 ? o’ynn idn I’on 
lmnrnw nnun tind mnra im^n ,hn n]npn pi \iwP n'jjion n’\yi3Nn pyn 
rmoo i’yt p^n pi Nin nNi]n iinh ^ .mnoo o^onn nN mNi 1 ? o’^in’ on 
.^ nn D’on n’ooai D’nmnnn ,\yn\ynn no^ODn rrojannop^Nn njnpn 


nno oonnn nnn - njnp 
.DipnP oipnn mmv n»ruN 
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o’livnn omPip lnrrn mnp no PsP ?mnpn mo nN mntP ~\mn tn ,p on 
vnn tipo ’Pn .vn (’Pi) mnp nyPi oiPpP Prion vn mpn ,P\>>nP .mnp nniNp 
nmm vn ’Pi nym oPip GPS miion .vnn mnp Piy nnvpn tvvnnn n»n nP 

.D’vmP pynn D’nPiyin nnm 

mnpn uid Pd dnd ?i]P\y niNnnn Py nynwn mounnoppN mnp 1 ? nonyn dno 
mnpn P\y onnN omoiy N’n pp mvynn ?oniNm on dodoo rvoimnopPNn 
w in .unwnn m dodoo pn .nPuo'Py mnpi pun mnp yin .jvuunnuppNn 
.unwna "Pv o’yniyn dvn\>> ,nNm tin yuo .rvupnnoppN mnp P\y DnnN omo 
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Napm oinn .monoiaop^Nn nrapn ^ry a’yt p^na pa \yim mnoo miyiiNn pyn 
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m3 ,tin nimoNon mnan pm*? u!? naiyoNO ir naaiyi .omiy D’yam prim 1 ?! 
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n* n^rnni n* nmjm 
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.yno nNn nooiy nun nN niNa^? ul? aiyoNO irry ^n aainn aiNiy 

.aiN mtnoi aiN nmpo :onio my 1 ? p’o 1 ? inn aiN Dmoon D’onn nN 

ai ,0’aaiam iyo\yn nmn 1 ? .y’oo Niniy aiNn nN iosya a*”on qi? Nin aiN aipo 
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.nin” p'anna aiN ommon .d’oodo oonao D’poyo 
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T^nn ,nmn*? ,n”n nnis 1 'jy tip> pwn m nynun nan nmp 
nnsn 'nm y'nin nun .D’pw trnrm u^pj und in\y nTru’oiuian 
mnm UNn n’miN DD^nmiy DTinm DUiiy DO^nn ovp nyoNn 
liD .trnrm d’odij oo^nn * 7 i? nynun unh nnp .n’nn nmiN 1 ? 
ten D’ 3 i\y D’D’^nn ^y m nyniym ,nmoi ni’yn'p .nD'jiy nyw 
.nino ik msu no^nm mnj ,rvm nyin 1133 .D^ir^yn 
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.ibN mbNiyb nnuynn tin npnn to’iobiy nib’ym ?mnipy mbibum 


jiiVud 

jvaaji 



niNn niowDnn iipd 

.nNn muiyann pm nN ninth :nib»yan mun 

(nop in nbomp) nnb np3N ,(""it”b ynsn") nt”b TiyDn :*n*s 

.*i\y’i bibn (qipiy Nb) ’mi nim 

mb\y) mmyb nt”b tin pob hon pin rniyn :nin»ua ’yaoN 
nbnn nmon D”i’y 3 *it”b tin ny’io .(minN miyiN * 7 x 11 in 

ipni’yb ib’ONi pyn n”inb mu'? 
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.own dpn no D’^nn vinp 

:nupo»i oid*o 

n\y’ lpn oipopo niNn oNn ,’ioon pnsipd nViyn niponn ’no .1 
?ono\yn in Dipy ytoon uipqpq Nin\y in 
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.muN qn *aiy nP'ayn 'ama 'ay D’y’Qiynn D'mu pm 1 ? :nP»yon mun 
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.yiap iN\ya qian 

:nP*yan pnn 
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.(yiap mn qun in mpnn pmn nwNa) 
.imaon aoa'aw nnywna niamn no’in niNyin nNn .3 
?nownnn mNn mpn 'an? pmnn nN a a'awa niaw'a pn ynn .4 
?qnnn mNn mpn *a\>> pmnn nN a a'awa mana'a pn ynn .5 


jii^xk/ 


niyw qwna nanwnn nP'ayn Dip’n nN pyaP nwaNW DiNn na Pn mp ’nn naa . i 

.pain nN imtya nnn'ai wnw pyw panb na turn 
.wnw pyw 'ayio vo'aw pnp>yn nN imaon 

nnv nanN nP'ayn mn .(nmnyn mywa) qmnai ppa naiw la'aw nP'ayn qniN .2 

.ynn imaon ?mv myp N’n >nm 


150 






00:17 Sun Mar 15 


100% 



JIlVUD 

Dintpn bO 

myan 'jk 

v—/ 11 — ✓ 1 1 w 

’aou’in«« 



www.ebaghigh.cet.ac.il ?nDlf7 i n T1N1 JTttXil *7113 nx viw nn 



- a"vn^ »^u*jnn uip*»n unorxn anN bn itna’n 
.npu ’3 Dinna ianai .nui^uavi yin 

q’yua nna ,amni nyap ,o*bi Nwun bn icia’n 
ain’^n m’n ’m innDi ,nvaw mrnn ,ny»^a 

.^yi iin rvny» 

D’3i\y d’otii aipn 1 ? Y?ain it n’^Niua’i mayna 
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nnaixw nna n’V?x nu\>ran by rtopno ,m\>/?a nuwn yob aiN aipn pa nxqt dion qu a\>>Na • 

.dionh qu'? nnin 

.any qi\yn nrn aitNn pin .awn aipo anew ia\>> anaoa nma Nin bn • 



pain tin D’Kn UK nnima ai*n mvnn bbn 
ant* n’DK inn’nnw ,Dinn * 7 ip jin D’uniwu/ ’ioP 
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Nnn ia\y Piyna ’Pniyn Dar asu m asna .n’Pniyn nuawP ap’ya 
nnau aw ny’Pa nnnN tnasna .’Pniyn un\y - aainn nPiun 
Paa .\yn\yp nanyn N’niya nnn nniya* nuna ,P\ynP .yas ur\yp 
nN yPa\y nun Py nyaiynn na ,anv nPm nua yPmn awn mna\y 

.anv nPiaa awn 

nya iP\y naiuaanua D”uuy Py diun nu Pu> iyas y’aiyn nma 
.DauaPiy niP’yaa nm ipaa ?awP ma'iyn 
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jiiVua 

MB’] D'UXini DUIDJin 


o "nxn jiu 1 */! *7y nun un* rmoi^n 

nnmonon mnpn ^?p tin 1 ? qnimn Vn ^ pnsn npaipn pin pm 1 ? :noun mun 

.ninnip o’nn 

.mum ,oiu>m^N tti ,om\y onmn mpm rmnnn .nmononu to ,om :*n>» 

.hn 1 ? no’ipn inn ninnip Dmn nnonono 'ip pns pnipn *ran np\y :mp\yn 

.Dnmpiyn nN ipm 

:m^»pan i^nn 

mo pin mnn .DDmpiyn jin ipmn nip non mam DDno 1 ?^ una rmnnn .n 

.noun t?nnn on'iipn 

,pa\»mn mun .ynwin mun .mpiynn npnn nbNiy :pin imo noun yinra 

.noun V\y mpam o»pupn omnin 

.DnnDn\y noun pin ipsn .3 

:niN*m 

.n^o 1 ? mnn on .Drto’pip niN^inn pin nn nmi n^o non 

:J11ipo»1 D13’0 
.noun in nVipn mpon inoi .n 

pini rmponn pin .niNsinn pin .ni^pon -^nn pin iman n\y non nn nm .3 

.□dud^ m^Niy 1 ? nnuynn 


jiiVmu; 


?nni\yn nnnnnn Dmn mimonun o’ynn'? mi nn . i 
.nuniN nnpn in mnn .np’^n D”ion3 nynniyn Damnum 

<yu .nm 1 ? vbp qn no nrN ,qn3 noun niNmn nN inn 1 ? \ppnnn im^n .2 

.ipm ?qran nip qm in ,nnp qn ,nnmp 
.mroip Dmn mimonon nn\yn *?p ^an pis npoipn pin Dnpi3 nrn noun .3 
icin'? nmpn mmiN mnn q^nn 'ip pniynP D”i\yp\y o>aoii nurm \y> 0Nn 

.ipm 

nnon .nman Dinm oi nmiN3 lnom!? mprinn pinpiann mmnNn on\>>3 .4 
.o’pm nmiNi inom Tira 1 ? noun nnpon pin dip” 1 ? upon ■ran 
n nsd ,!?Ni\pn miNn irn 1 ? nnn n nn miNn irnip .nmia^pn qnpup npnn .5 
.pnn nnon .pinna mnnn hpnd pVr nnv irons mnn mnnn 
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qu i\>tto - niyoN jionn aimn □) .nuaiN vbip niyyn 1 ? Nin ninp o^ip nn aiyNa 
Nin ,aiN y'pia ’iPisoaiNi'po amn aiPNa .nnirrt .n*niN tino niyyn 1 ? Nin ninp \?*ia 
.n’iniN aaNn Nin aiN u'no Niniy inn .aiN ipi’po'? am^a .ainr 1 ? ^’nnm nuaiN u'pip 
.ainr 1 ? p’oan Nin p 1 ? omp u^p Niniy n’iniNn 'pa fin aaNn Nin niyioi 

aiNnn iv>p p'pn pa □’y'pin ,Dna yuan awn an fin D’aunn tria 1 ? n 1 ? n’Nany D’au 
rvnn n fin ym 1 ? in onna nma xina'pb any o’yi ppa p 1 ? .oyn pa trnnnnm 

.p 1 ? yam 


.n’laiN aaNn ni^n 1 ? ,nmp u'piaiy <yia • 
.□nnN nnaiN ’no 1 ? in Din 1 ? nanin nvn 1 ? nniyyn n^iaiN u'pip nwyn 1 ? ,nmp u'pipiy nil • 


lima ’iny - aw xnmn 
Nin\y nyn awn mouonn 
unn aw iniyp nuunn yno 
.nanon Pn 


hh rninn 

naip nr .naniapniyna pnan 1 ? I'pain D’upiy D’n na 'pn in nNan aay 1 ? iwan on 
linn aiy iniy'pa nuiyna yuan aiNnn p'pmy naaiyn - *aiN narnn P\y nyamn mara 

.nanun 'pn 

aiN natnn pa 1 ? nmar in nNan ina D’p'pn D’nuiynn aiN narnn pa 'paan iy> 
.umpn ("ari’m'PN a”i") ni’rni'PN ana ina n’oauinn D’nuiynn 

, 1 'nN ynpa atmn yuan aiNn 'pa .p'pn noiyna ynai D’ion livan yun aiN nuiNa 
.trnvan ‘pa*? aranni arnin Nin uaoinn nuiyna yna aiN a\yNa ,nw nmy!? 


yuan awn aronn armnn aixn 



DDDinn noiynn ai* narnn 


unon aixn a'n* praa arnin aixn *7 a 



1’nanP naiyoNn .p'pn rvaiat in nNan ina np'pn D’nuiynn aiN narnn 'piy nyainn 
D’n ina uaomn nuiynn aiN narnn .n'PNa D’nuiyna D’san '?\y naiaa mapniyna 

.nm naiyoNn nrN ,u”'?i 
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Jll^KK/ 


.’p'jn lown D’unnn pn rvnn m iuo 7’nn pp uv nnsn .1 

?pnt ^ muon nn 
.D’unnn tinp pyPn pn P’PQn 1 ? .n 
. mn!?nn noian tind m’a\y pn ’jHin'? .n 
.□’onnn 177 tinp myn pn P’Pon 1 ?.) 
.y^pn noiDtn tind mrnn pn "jhid!? .7 
n’DiDT im oPappm n'3 1 ? ymn dhoiv 7\!>nd ,D’m onpon .2 
'nx ,p’in tip 3 Nsrm> no pn P1N7 1 ? d’p^o ,nmo yfrnn 
.lV?pa ippwn (pupnn mPNn Nsmn) aimn m 
tin P7TPP ,7W paayn :ntD mpoa piaaiyn pipoip V?>n .n 

.lpni ?in>p\y in 

iy^n ?7 in py^n m pwpapn nra mpaa\y pn” dnp .a 

.PNT pna 1 ? 177 

DP\ya \yn\y ’op\yn la’aa’ »po ’©Vina 7 ino awn ynn .3 

?7’ra nvn j^n ^y D’v/ru 


mnxn riNxmn fixnn 
nopntyn ,nn7xn 7\y naj 
li 7 na 
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pi’33 ’13’1V - UK Tn’3U> 
i3iv Kin iivkd iwn niooonn 
qipo pin 'jk inn <yipo pinn 
noon? ivninn nt ’ii’i? .Stin 
.o’Diinn ’3iv pa inonn 


nx nviii/ 

D’O 1 ? 3’llNn 1’3W '71333 3131V 3N33 N1H .O^W 1130’VnW .n31J3n3W p30’V3 13313113 

linn muwonn pio ’i3’iv: * hn m»aw ^iv nvoinn 'vv ooann p 1 ? laonn .oivaw 
’i3’\vn .(D’n ^wn 1 ?) inN ^ipw ■pin'? (3 ’iin ^wd 1 ?) inn qipw innn iaiy mnw inn 

.□’Diinn ’3iv pa monn nowna ivnann nrn 

n’nnn3\v naypa o’n o’N^nn iwnd .'rvnb .niVDin 'piv pun 1 ? on? 1 ? nPiD’ aiN nanw 
,nn ui33 n’Q3 o’ l ?3io iwnd ;n Pvn 1 ? m’pv 1 ? n^nnn vaonn V?’N3 nnn ,yaon w’ 
.n^ND myoma ioinn n^an nV?’yo3 .naiaw mxni moan 
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UN JlTIlty 

.UNn ni’iiy 1 ? nmiypn nyoim imnn 1 ? :nib’V9n mvn 

mo D’3i\y o’son ,(n^on po'pion no'pso m nyoN) no'pso ,m ’o .oio :n»s 

.nonoi Hiiyo p-rno .yooo .ino’y ,n’oo 

:xnb*yan ^nn 

,nnoi 3 irsnn ny o’oo Dion m in'po .n 
.( n'pyo'pn mi Dnisno) d’JITOD 'poo moo unonni moon tin noin!? uooon .3 

.pinmi onpn 

no dn rms in nyoinn nN m^i nnoiy n’N03 moon iiooiy pro nno .3 

.o’Nn oriNiy 

.mnwn msonn nnryo n 3 du'pi’) ^y nrn n 

:niNXin 

D’30p in mv trVm inoi o^onn oNn :mpo 'poo on’Nn nn D’^oo nNn . i 
?nni3\y in d’d^id ino3 dh dnh ?’n’ONn o'ptuo ini’ 
to’o 1 ? yinoiy p'pnno rm\y nN03 o’oo 'pioun p'pnn dnh .2 
?d , 3i\*) ooinoo v'py m'ponun 3\yN3 nnt D’oo 'pioon yonn '?\>> nNmn dnh .3 
o’pninn v'py d^dhoo iiyNO nnt o’oo 'pioun yonn 'piy nNmn ONn a 

?D’31\y 

?113in ^333 D31 0’0'?\>> 03 .D^’33 1N33 DOJOnn 1300\y 11V3 DI1N3J0 DNH .5 





miVyon mom 

.Dn'po’pw niNmnn jin moon 
?ntn mpoo nNn m>3^ om no 




n'mvn ou"i 


o’3i rn’o'po omonon m\?3\y \y’ npnoN omo 
nyoinn *?'?33 .(nn yn mspoiy inn) 'it?* niysoNO 
oip’oo 313 Dmnoo D3’N n'PN 0’3’H ,niNn m>3U> '?\>> 


(nonon mpon) nnN oipo3 n'PN i'pw m’ONn 
ivio nr’N 1 ? oniN m’ 1 ? iroon in .rnvnoo minoo 
.3in nN nn^sno Dion 1 ? ho ^^n nN i^iyn 1 ? ’Nno 


mo ,D’o moiy 'py 03 nyoiyn \y> niNn nn’oiy 1 ? 
cum nN onnNoi D’xy ’oiy 'py onoiyn .onn'piy 
nN poo i 3 ’N pn'piymy ’N*mV onp .D’oo D’Nmny 
‘p’pisi p3io Nin nw 'poo in ,oin nn’oiy '?\y nyoinn 


.’ijnp ’’po 3nn nN noibi D’oo liom oipon *?n 
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11H JIX'3] 

nn 1’nnn 1 ? upon .nnvn nin’nmn ynun niyoinn nnN np pyn niyp 
:D’yns 6 Viy rmu d’nvi pyniy niypn .myi nia’un yin iymyn nNiy inn 
pwn myyi yns 1 ? ynsn mynm .dvtni dim , 11 ns ,pn* >no 
:DonN Dopnn m D^ainn Dm niypn ’yns o’Nnp n'iN D’yns 1 ? .psn 
pno nynn yno tin nyND ,iymy qiuiy nvn miNn d’d D>rnn myND 
mymnn Pn .niyynyn nonr nnoir? pi imy tin nyNm ,nu’ , ?pnn in 
niNn ns’Di *7\y nyQinn nN .ymp mnn Kin n'pnnn D’ynsn mo n'wn 
pmo pu”N DDTiDDn PaiNn ’Np’DDiiDm ’Npu’on nVi 
.mom pi iymy mN mnyn imy noo py myND ,(1727-1642) 

?ne/i7n 'uax D^inn uun 

.niypn >yns nnon ynnn 1 ? iiyoN niy'yiyn noinr mum pi imy iymyn tin nyNn 
dhd inN Piy ,omiy hn »i*n» ^iy nanvn Nin iymyn iiNiy p’or b myoN pm 
.umy yn ^n rnn Nimyn inN yns 'rvy myinn nn myn 

unh .nmn 1 ? .m Donyn omy myinnn o\y *yy n'iNn niNn nom jin nun 1 ? aim 
mmnn mNn .dun jidni wn Nimy ^n oiin hn Nipi dun yns ’yxy niyinn niynn 
mns iNiy m pi pm jidni irN nih m pm yns 'piy myinn in myn pn» im 

.niypn 



nw7ityn noiif mom: nix moi 


niNn biy nnon - hn nsoi 
mown nNmro loom 1 ? pp 
.inimpnn 11101 mnsn iwn 
myyn yinn nny Nin iwni 
yin P in* <yipw ininn 
.inN ypw ininn nwyn 


iiy D’ii\y o’mnn o mymnn npi ,' im ns’O) nNipi mom 1 ? pp niNn nnon 

.no”DiNi muy min Doniy] nNmn iinh 

nmm .niyiuyn mom ^iy npip pi un!? nmi *p\y hn nym 03 n'jnpnn iin nsm 
mnpyn u’ry 1 ? n'linon niypn >yns 'yy nmon .niypn ’yis *7iy nr 1 ? non ind D’ynsn 

. moan linn onupao nNipi niNn nsm 


nriD - nnun iinpi onupoo 
nsoin n^ipnnn a’visn 
.p 7 n niNn 


lino pyi myp ni'j’yon 

- a"un* ’bu’rtn oipVn 
noibwui yin 
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U1X1 11H 

.□’Vma mniyn ,pia> N\>nn ,nmp u 1 ? pwai nniNn maanoiy myaun yarn uuapn 
pp” qw ?Duuyn maun 1 ?\d pmiyas 1 ? mu nn .nVuu ns'unni nmiN pu'pan 
*7D pnt pian^i n'wn maun pn awn (nmaai nun naun ,\yn\yn) anN aw aipniy 

?aPN ynsa U 1 ? nNai qu 

ouyaan aaan Nin Dwia unw qu ^ iyas pn myaipn mnp’yn mnaun ipn 
maann (apv in) anN yVia pas ^a .unn may qumy anmn pn maoann (mvnnro) 
in onrninn awn ’aoan pa .ia my'ni dj’NIP ma’aann amy pn annm p^n awn 
.yas P’wa ^ niyipp 1 ? u^n mnaun n*?N on nmy 'w maaini qun 

miNn awn pa\y non nmaN ub pwai N’n nmaiya yna p!? aw aiiwa .nnrrft 
awn .na my^ai awn ’aoan amy i^wi .name 1 ? arnmi muaiyn uyasa y^ai uw 
.nmaN nmaiymy muyip un pn nNirmai umy 'in aain na’aun 'yn arnmiy maNn 
na’aon 'yn unn arnm n'yn ia y^ai uw amsn awn pa\y ’ion ains nmi iim'm 
moan 'yi pn mannn .p^uiap p*’a ina .mia 1 ? xb Dwajiy mau .umy 'w amni 
p”aip ina .p 1 ? aw nn»!?y mrapn aiyNa m mainiy u 1 ? Dwany mau .tipniy 1 ? .awn 
.□na yuan awn ’aoan *73 pn rnyVia ,nnnpa\y naimyn pniynn 



.□n^y ppmn awn aaan Nin Dwia iw\y maun 'piy oyas pn yaipn qou mu 
mmyasn maun tny myasn p\yp *aaa ppan 1 ? 'pan .p 1 ? awa paNin na'aun dn 
bon .pbm awn noann p^n pa b?’ann awa nanyn nano awi dn in .na’auaiy 
.mannn oniy ppmn awn b^iy maoan dpw 1 ? omwpn □myasiy maua pa pnan 1 ? 

.□n^y ppmn awn 'aa pn mybnaiy maua pnan 1 ? ^au nVi 

nnsn bay mpwn mbyn pn pwab> ton .aa'ja pia> aw quyp aapa papi dn .nnua 1 ? 
ynoiD piam awn pn D’a’TPn dp >a pn’jijn ^y Dmunn mpiam D’aiyn pni y^yaiy 
.na yuoiy piam awn pn py'jia N»n >a nmiNn n’uaiyn pn pwa 1 ? 'jau n'y in ,Dna 
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nrtxt!/ 


?ji\yn aani o’Nsoin o’ou nito 1 ? aiyoN »n yiao .1 
D”iiyyn o’oun aN\yi o’aiypnn ,maun a\yN3 a’aon uiiapn .2 
oPia 1 dpn ipiaraiy aiNn aipn no .o’p'nn dpn npoa aiN inpn 1 ? 
?np’aa DnnNn D’rn'jnn nw nmon pn .punViiyn pn piNa 1 ? 

nm^" m3 nNmn miyoa yiPipn o^ini vna?Y? aiyoN owa 1 ? .3 
pi^yoa narn .noo 1 ? ay ninpnn anyao livao nyuon "aiN 
.nyoipn pn n’aoni paon p^npa DPys’aiy 

aiyoNO DP’ra aP’iyniy d’niji uiy pod .o’nip 'iv no’iya oaua 1 ? a 
no ,p on ?piouu pviaiyoN pio”p dnp .miy'aa ^nan 1 ? 
wtnpn oPini -nix nm*7?<" ?nvia\yoNn Va ]n qpuyon 

.aiN inp> qnn .n 
.niNinp’qiin .a 
.wry iip arm’ aiNn u 
.aiNn ’3’aao 'ja pn y’D’ nun .a 
.awn ’3’aaoo anN Pino 1 ? y’O’ nun .n 

'piy nas nnPx y’oon oioa lawn on :ji\yn aana p’osp laay v> np’a ’am^n .5 
,a>pn ^y amon aitNa p 1 ? yam imam ,np>an a>p *7y nab> aw 

?nan nViyn njpoon mo .n 
awn ’3’ano ^ pn yViaiy) max pp* a”ia Dion pn louy on po anN 1 ? .a 
aitNn ^ly iyas n>n no .(iaaa aiay 1 ? Dvmn aw 1 ? pa aiyoNoi la yiioiy p^n 

.la’aon ?nt napoa a’pn "ay amon 

Nurn awn ]>a puynapo prspNauiw Y?w - nyPa in nainn .naayn .i 
.Dananyp pn lpoi ?DiaNn pPxn a’u pa 1 ? oiono 
'piy iyas nyay n»n no .uion po’uy 1 ? ^ina pV?2 a’u on isrom o’a’o'jpn .a 

.rraon ?a’pn 'py aNion mmn 



m'wn d’nipp u\y D’ppn'p D’ans nu ^iNab n’n’ a\yQN\y ’aa • 

.aiN (ann’ in vap’) y’O’ n^w .1 

.wry iip 'pn ann’ nunn yoion aiNniy .2 

o’Nipn >axy o^ppp 1 ? D’an^ iyasa |*nan^i <]M pini^ n’n’ a\yoN\y na • 

in'jNn 

.la'pn aiNn ’aoano aPN Pino 1 ? (anp> in vap’) y’O’ ni^^ .1 
.uu’y nip 'jn aiap’ n^nn yomn aiNniy .2 
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niVua 
JlK/in 'TH 


D^uzm Jim* 



uiaui’Rn apx bN icia’n 

van - a"unb *^u»r*rn uipb’n 
.np*ro mrmn nnm ,n*3i^)aoi 
ninp , 0 ’ba mm 'pn ipja’n 
innoi ,yas q’yua nnn ,a»im 
nra'^n nrrrv 4 pr 
;D”Jiy3S 0*013 (1) 

;o*yas aia*n (2) 
•.o’yas tnn*yi yas n»Ni (3) 
.yaan iin :RGB*n no*u> (4) 

-nn^n pia*p*a pvnann parya 
□*p\>> trua’n aipp 1 ? ^aip nbsn 
p^a^i ya^ .tin 1 ? D’auypn 
.□*ya* 


jii'/hk/ 


?D*ya:an aia*p ponya aiRn 'jv aio*n *yas piyi'piy dpo . i 

ditoi Vipd pins .r 
Vinai pia* .dhr .a 
p 1 ?! ains ,Vma .3 
aipun dvtr pins .a 


?dhn aiR Dy prp aiR onapn aiima D’Ria yas ppr .2 
.nmai pniRn pnsiy dr ,onN“pn> yas .r 
. naim pniRn pnsiy on .DiaR-pn* yas .a 
.nptn pniRn prmy dr pins yas .3 
.nptn pniRn pnsiy dr ,p^ yas .a 

3s 'py mn\y yas piRa 1 ? *aa puyyb "ps nm piynnn 3s 'ay p 1 ? yas PiRa 1 ? *aa puyy 1 ? p* nn -3 

?a\ynnn 


na D’aonn irvnan pr in^ipm nama n 1 ? io*Din jnapnn 'jr □a*3o'?\y ntaun pr ip*pyn .4 

.pvnann patya 


room ya*n 

oomn oonnn b\y naunn m»yiy 

o’pbnn nninn 


Vina 

nnsiya - prtf> oneraan ;nniaj nnsiya - 'jina'? oai’nn 
nu^n nnsiya - dun 1 ? o*win jrotfrn 

Pa Vina 

N 


nmaa nn>nya uwm - uwk 1 ? dtohi ony>nn 


a 



Vinai pit 

a 

nna tion 
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bi noiyo pmnn - bin nn»nn 
.nnN n”io noni (obis) rra 
no niini n’ibn bin nivnn 
.□npnn bin 

nnsv noto 1 X 13 - nunn bi 
.pup nspn (D’obio) D'bi 

D’bm noon - norm 
.n”io bn cumin (o’obion) 
in nnnnn bo nmnn nimn’ 
.ynmnim ynmb’p ,ynn 


’no ]u pmnn - bin tun 
D’ bi non nint nvnp: 
.nnnn bin nupiy (D’obm) 


nxun n xn ninn 

(amino yi Kino pnnnm nrvnnn .pimn inn) tikd b\y nmiy nnmn Dnnon no ny 
nbKiyi piy ik .(oik mtnm oik ny’bo ,oik mn© inn) in nionypn myoim 

?oik inn :nbK\yn 

mop pk o’b’on Dnmy oomtyb ii”no jwt imnb no ,’oiinnopbN bi Kin oik 
.D’ opon D’nn nob nyoon nnmi o’nn non nyno pKn ooko .D’opo D’n no by 
bi .D’nn pKn b\y nyoon rrnpin itooniy biyn noon (obio) bi mm mnn nKmnoi 
it mo’nn .nn’ion mo’nnn toonn mipin pmnm o’nn no by ooonm nmnn nr 
nspm it nnK in .Dipnn uiiKn rmop dook my o’bmn ooko .‘bin im»nn mmn 
biy nno nmtvn (D’lio int ’poon nmty by notino) moitnn nyoon nnnn ,ymp 
mto .toonn rrnpin D’pnonm nt *itik ntn D’nn no by D’ooonnn D”biyn D’bi 

.nitnn bi mmn nwo 

b\y moon nKsino mmn ’oumoopbK bi Kin ib\y mpnnn oboin nKn ,nnn piKn 
Kin ynonn Doun nt nopnn ,D’nn mynon DnnKn mnyn ik .nvoitnn niyoon 
.nbKn D’bm bin mmn dk ii’i’yo niKob D’bm’ Kb hki ,’oun/’bn\yn 

nmm bin nnnn .bin (rm ik) nnnn mmn nnK moon D’mmn D’bin noon 
inob urn .(1894 - 1857 ) ynn nbimn -|’oi”n onoin ’Kp’tmn dip by ,ynn b\y nn’nm 
nnm nimn’ .moo bnn mm nnK buy nmyniyn ynn i b\y nmnn .Hz :p ibK nn’n’ 
;ynn 1,000 = yomib’p i .(MHz) ynn-mni (kHz) ynmib’p p mrnnnb moon 

.ynn 1 , 000,000 = ynn-mm 


jii7kk/ 


?ynn 100 K’n mtnn bi b\y inmnniy D’oniKiyo D’limnn nnb .1 
?ynmmn i K’n bin nmnniy pn myniynn ’nn .2 

nnm bin piK ,*bin pino nnnn nitnn bm Dmino (D’obio) D’bi my im pnnnn 
nmbo ,nonn noi’b’n) linpm ,(nonn nmbK) non’b’n ,non .nomb’p :b\y nn’nm 
.(D’non 10' 9 nmbo ,nonn nnnK’b’n) ooniin (Dnon 10' 6 

,D’bi D’i” 0 Knn D’bm niyibiy on bin ninnpnn nm’nm bin nnnn ,bin piK 

.D”onmnopbK D’bi di Dbbom 


Pin pi* 

◄-► 
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jriuannvirtN nnjj mu 
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ra mion pn nynyiy myoin idsp .diunp nnn pn Tipn 1 ? nyu\y D”ion inyj 
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n>mN - n’j’via a>nix 
n’unnnn nuND nnnnnunn 
ninun dot n”pym D’n’Pnn 
.o’diunh wo Pu nwnn 

I’Pnn - n»a*upHim nipnonn 
pnonn diunh pym iniy wn 
diunP pini uunou pwa 
mpnonnn .nnN no 1 P\y 
ninp noPoi n’n’opNinn 
.oniia onion 


’3'Uia UljT 1 ! 

’nmNPn piNn d’DH) m 1 ’Pnnn 
□nnn nmo’ P\y D’pym yipnP 
mup nun ’Pyn □’pymP D’n’iun 
nmiN nmnniyn yipnn iPnnm ,nnr 
n’ Py ysnnn yipnn .nnmy nmyrn 
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pym 1 ? -pin Nim nnmo P\y nunn .annum 
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npoion noniNi n nonn "p^Dn 1 ?" o’n’^n o”n V?’N pPi .iv^’n ’D 'jdu non 
iono ny’on yiNn nno hn ^’pn*? n'jiD’ nn”n N’n ,’ryni p^n ' pv ) mi\y noon 
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.rvnjNm mmn n”ir\y D’wmnn unn\>> Q’D’Prm rsn mooyy □’imnn 



.nnisy nman rvriJN n*nnn\yn prini nrm >yyn yipn ,o>wun n>D^nnn own 

.Nsmn nnin y>> nonno roup onsmn Pw nonn iyNi 


□oiunon ow Pw nunnn mup DvPnn pirn Pw nunn ,nmnP 

,’3’vu Jinn Pw I’Pnm *iso nvPnn nnnw D’munin owi 0000 



nonn mop Di’Pnn pun non 
airnn TPnn Pty Nsinn nnin 


pyu nun :nvnw Pw *wj yip’an m Pnpnn non nsn 
uir D’Ppn trniuNn Pw oo’yun nunn nPrn DvniNn 

.nr ^Para onsun 

nonn nPiu Drnixn puu non 
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TPnn) onawn o’pPa Piy noniya noPoin nmiNn nina Pis onini mi nPao DanoP 
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naunn pnm Pry diooP niw nr pnm 
.nn’Pan pnmi 

nuiann niaiyiy pnmn - nann pnm 
.nannn inra 
i’Pk n’onw norynn - oin” noiyn 
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